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In  mid-July  1989,  I  received  a  phone  call  from  Dr.  Richard  Grimm  that  fire 
blight  had  finally  been  observed  inside  Switzerland  on  two  Cotoneaster  shrubs  in  a 
private  garden  in  the  beautiful  town  of  Ste i n-am-Rhe i n .  This  town  is  located  north 
of  the  Rhine  river  in  the  small  "peninsula"  that  juts  out  into  the  southern  part  of 
West  Germany.  In  addition,  in  August  and  October,  the  disease  was  observed  in  the 
neighboring  Cantons  of  Zurich  and  Thurgau.  As  has  been  the  case  in  many  countries 
before,  fire  blight  is  often  observed  on  ornamental  host  plants  before  it  appears 
on  the  pome  fruits.  Especially  Cotoneaster  damme r i  and  (L  sa I i c i fo I i us  have  again 
proven  to  be  the  most  susceptible  hosts  and  thus  also  appear  to  be  the  best 
"indicator"  plants  to  search  for  the  disease  in  countries  still  free  of  fire  blight. 

Fire  blight  ("Ates  yanikligi")  has  been  officially  reported  from  western  Turkey 
in  the  region  between  Afyon  (central  Anatolian  region)  and  Antalya  (south  coast). 
Reportedly,  the  disease  was  first  detected  in  1985  (like  Israel  and  Greece),  and  in 
1987  appeared  extremely  severe  on  pear  and  quince. 

For  all  those  who  did  not  attend  the  Seventh  International  Conference  on  Plant 
Pathogenic  Bacteria  (Budapest,  Hungary)  or  the  Fifth  International  Workshop  on  Fire 
Blight  (Diepenbeek,  Belgium),  the  abstracts  are  reproduced  in  this  newsletter.  The 
complete  literature  citations  will  be  listed  following  publication  of  the 
proceedings  in  Acta  Ho r t i cu I tu rae . 

Needless  to  say,  the  Belgium  workshop  was  a  great  success  under  the  able 
leadership  of  Tom  Deckers  and  his  colleagues  at  the  Research  Station  of  Gorsem. 
Following  three  (1990-1992)  successful  research  seasons,  we  will  be  looking  forward 
to  our  sixth  workshop  in  sunny  Greece. 


TOM  VAN  DER  ZWET ,  Secretary 
North  American  Section 
International  Working  Group 
on  Fire  Blight  Research 
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PRESENT  STATUS  AN D  NEW  OCCURRENCES  OF  FIRE  BLIGHT 


NETHERLANDS 


During  the  period  1982-86,  eight  pear  varieties  are  being  evaluated  at  the 
experimental  field  in  Ouwerkerk  for  their  degree  of  resistance  to  fire  blight. 
Also  being  tested  are  two  selections  from  the  Plant  Breeding  Institute  (IVT).  By 
end  1988,  selection  69013-18  (Cornice  x  Prec.  de  Trev.)  and  69025-56  (Hardy  x 
Cornice)  have  remained  free  of  blight.  Finally,  Conference  and  Cornice  propagated  on 
Old  Home  x  Farmingdale  rootstocks  Nr. 51  and  333  have  not  been  found  any  less 
susceptible  than  when  propagated  on  quince  C. 

Theo  van  der  Scheer 
W i I  he Imi nadorp 

Since  1984,  fire  blight  incidence  in  the  Netherlands  is  decreasing  every  year, 
thanks  to  the  unfavourable  weather  conditions  and  the  stringent  control  measures 
app lied. 

In  1988  and  1989,  fire  blight  was  present  in  the  country,  but  on  a  very  low 
level.  In  pear  orchards,  there  was  some  infection,  but  it  caused  no  serious 
problems  to  the  fruit  growers.  By  pruning  out  the  infected  branches,  they  kept  the 
disease  under  control.  Outside  the  orchards,  fire  blight  infections  were  rare. 

R i en  van  Tey I i ngen 
Wagen i ngen 


WEST  GERMANY 


In  the  northern  part  of  Germany,  there  was  only  a  low  incidence  of  the  disease 
because  of  dry  weather  conditions.  Only  some  ornamentals  of  the  genus  Cotoneaster 
showed  weak  symptoms. 

In  the  middle  and  south  (Rhe i n I and-Pfa I z ) ,  a  limited  attack  occurred  in 
June/July  on  apple,  hawthorn,  and  the  highly  susceptible  Cotoneasters  because  of 
favourable  conditions  after  hailstorms  at  this  time.  In  the  other  southern  part  of 
the  country  (Baden-Wu r tembe rg ) ,  especially  in  July/August,  a  higher  incidence  of 
the  disease  was  observed,  mainly  in  the  area  of  Stuttgart  and  Karlsruhe.  Besides 
the  ornamentals  Cotoneaster  sal ici fol ius.  C .  waterer i .  and  Sorbus  aria  in  the 
public  green,  some  apples  and  pears  were  attacked  in  the  landscape  and  in  allotment 
garden.  Weather  conditions  were  altogether  too  dry  in  1989. 

Wo  I  fgang  Ze I  I e  r 
Dossenhe i m 


ENGLAND 


I  am  now  well  ahead  with  preparing  a  series  of  papers  on  Billing's  revised 
system  for  fire  blight  risk  assessment. 


Eve  Billing 

Western  England  -  No  perry  pear  blossom  infection  as  this  was  early  due  to  the 
mild  winter  and  warm  temperatures  did  not  occur  until  later.  1988  infections 
progressed  when  weather  warmed  up  and  100  trees  of  Green  Horse,  Gin,  and  Newbride 
had  to  be  grubbed  on  one  farm. 


Cider  apples  also  flowered  early  and  some  were  in  bloom  in  the  wet  and  warmer 
weather,  May  22nd  and  24th,  and  blossom  infection  was  severe  on  some  varieties  such 
as  Tremlett's  Bitter,  Breakwell's  Seedling,  and  Vilbevie.  This  was  the  worst  year 
for  infection  since  1978.  Secondary  shoot  infections  occurred  later,  but  no  cider 
app I es  were  grubbed . 

Eastern  England  -  Blossom  on  pear  and  apple  overlapped  with  hawthorn,  but 
although  the  weather  was  warm  towards  the  end  of  apple  blossom,  infections  were 
few.  Favourable  weather  in  late  June  and  July  led  to  disease  progression  in 
hawthorn  and  some  infection  on  pear. 


Connie  Garrett 
East  Mailing 


BELGIUM 

First  large  scale  primary  blossom  infections  on  apple  varieties;  Jonagold 
showed  high  susceptibility;  most  susceptible  were  the  pollination  varieties  James, 
Grieve,  and  Idared. 


Tom  Deckers 

St.  Truiden 


POLAND 

In  areas  of  earlier  occurrence  of  fire  blight,  the  disease  was  not  active  on 
apple  and  pear  in  1989.  Sporadic  infections  of  blossoms  and  shoots  of  hawthorns 
were  observed.  Numerous  attempts  in  spring  1989,  to  isolate  the  pathogen  from  1988 
infections  were  unsuccessful,  which  indicate  that  E^  amy lovora  did  not  overwinter 
well,  supposedly  because  of  very  dry  winter. 


Piotr  Sobiczewski 
Sk i ern i ewi ce 


GREECE 

During  1989,  fire  blight  was  found  in  some  new  areas  of  Greece;  Districts  of 
Kozani,  Seres  Ilia  and  Fiorina,  the  Islands  of  Zakynthos,  Milos,  and  los. 

The  disease  caused  serious  problems  on  pear  orchards  of  the  susceptible 
varieties  Kontoula,  Passa  Crassana,  and  Santa  Maria.  In  some  areas  extremely  heavy 
damages  occurred  especially  on  the  "Kontoula"  variety  which  is  very  susceptible. 
In  the  area  of  Korinth,  50  more  stremas  (4  Hectars)  were  uprooted  because  of  severe 
damage . 

The  disease  did  not  cause  serious  problems  on  apples.  It  was  not  found  on 
ornamentals  (Pyracantha  and  Cotoneaster ) .  It  was  found  on  wild  pears  (Py rus 
amvgda I i form i s )  mainly  as  blossom  infection. 

Severe  damage  as  shoot  and  fruit  infection  was  observed  in  Northern  Greece, 
fo I  lowing  a  ha i Istorm. 


Peter  Psa I  I idas 
Athens 


FRANCE 


The  following  map(*)  (Larue,  1989)  shows  the  extension  of  the  disease  at  the 
end  of  1988.  During  the  year  1989,  the  most  striking  point  has  been  the  activity 
of  the  disease  in  Normandy,  on  cider  apples  in  young  intensive  orchards,  recently 
planted  with  apple  varieties  selected  for  quality  of  crop  and  juice.  Further 
informations  are  needed  to  get  precise  information  on  susceptibility  of  cider  apple 
varieties,  but  it  is  likely  that  some  of  them  are  far  more  susceptible  than  the 
susceptible  dessert  apple  (Idared,  Reine  des  Reinettes). 

No  fire  blight  has  been  seen  in  Alsace  (near  Germany,  along  the  Rhone  Valley) 
for  the  third  consecutive  year.  Has  the  disease  been  eradicated  after  destruction 
of  blighted  Cotoneaster  and  Crataegus?  It  seems  unlikely,  but  possible  (?). 


(*  )Legend :  Zone  saine:  area  where  fire  blight  has  never  been  found. 
Foyer  eradique:  no  symptom  1987,  1988,  1989. 

Secteur  contamine  1988:  symptoms  first  seen  in  1988. 
Foyers  peu  nombreux:  few  foci. 

Nombreux  foyers:  many  foci. 


Jean  Pierre  Pau I i n 
Angers 
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EAST  GERMANY 


Because  of  the  weather  conditions  in  1989,  we  had  no  severe  outbreaks  of  fire 
blight  on  pome  fruits  and  ornamental  shrubs  (frost  during  the  blossom  period  on 
pear;  particularly  dry  conditions  during  summer). 

Helmut  Kleinhempel 
Asche  rs  I  eberi 


CYPRUS 


During  1989,  fire  blight  presents  very  low  expansion.  Although  it  is  present 
in  all  pear  and  apple  growing  areas  of  Nicosia,  Limassol,  and  Paphos  districts, 
because  of  the  low  temperatures  during  blooming  of  pears  in  1989  and  the 
encouraging  results  of  the  trials  carried  out  for  the  control  of  fire  blight,  as 
well  as  the  experience  achieved  since  the  appearance  of  the  disease  in  Cyprus  in 
1984-85,  decrease  of  damages  is  observed. 

There  is  a  growing  of  interest  for  the  application  of  control  measures  and  for 
the  monitoring  of  the  weather  conditons  for  better  timing  of  chemical 
applications.  Under  the  provisions  of  the  project  for  replacement  of  susceptible 
pear  and  apple  cultivars  to  fire  blight,  about  6,350  trees  were  uprooted  and 
$26,900  was  paid  as  subsidies  for  the  unrooting.  In  addition,  $13,700  was  paid  as 
subsidies  for  the  re-planting  of  the  uprnn+ed  trees  in  the  previous  years  orchards. 

Maria  Dimova-Aziz 
N i cos i a 


IRELAND 

During  1989,  fire  blight  was  found  at  4  sites  in  the  Dublin  area.  The  host 
plants  were  Pv racantha  spp.  (3  sites)  and  Py  rus .  The  disease  was  also  found  at  one 
site  in  Co.  Wicklow  on  a  plant  of  Cot wUCSo ter  sal i c i fol i us  . 

Patrick  Walsh 
Dub  I  i n 


CZECHOSLOVAKIA 

In  1989,  the  disease  was  apparently  observed  on  hawthorn,  pear,  and  apple  at  49 
sites  in  the  central,  northwest,  and  east  Bohemia,  lesser  so  than  during  1988. 

It  was  interesting  that  for  the  first  time  fire  blight  was  found  in  intensive 
pear  orchard  at  one  site.  In  comparison  with  1988,  the  pathogen  spread  about  40  km 
eastward  and  reached  the  boundary  of  Moravia. 

All  known  diseased  host  plants  were  eradicated. 

Vaclav  Kudela 
Prague 


DENMARK 


No  change  in  the  fire  blight  situation  in  Denmark. 


Geltzer  Dinesen 
Lyngby 
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ISRAEL 

In  1989,  fire  blight  incidence  was  very  low.  A  few  trees  infected  at  bloom 
stage  were  reported  from  three  sites.  The  three  pear  orchards  had  been  infected  in 
previous  years,  and  in  1989  were  treated  with  streptomycin.  Most  of  the  pear  and 
quince  orchards  all  over  the  country  were  treated  with  2-4  streptomycin  sprays 
during  the  bloom  stage.  Fire-stop  (flumequine)  was  tested  in  one  pear  and  two 
apple  orchards.  The  spring  of  1989  was  unfavorable  to  fire  blight  with  only  one 
rainy  day  (27-28  March)  after  pear  bud  burst.  Fire  blight  was  not  reported  from 
apple  orchards. 

Ezra  Shabi 
Bet  Dagan 


SWEDEN 

The  summer  (1989)  has  been  very  favourable  to  fire  blight.  There  have  been  19 
registrated  outbreaks,  12  in  trees  of  pear  and  8  in  bushes  of  Crataegus .  Although 
none  of  the  outbreaks  is  more  than  five  kilometers  from  the  coast,  fire  blight  now 
seems  to  be  well  established  in  the  very  south  of  Sweden  (the  region  of  Skane). 

The  work  with  the  disease  has  gone  into  a  new  phase.  We  no  longer  believe  in 
the  possibility  to  eradicate  fire  blight  from  Sweden.  The  control  measures  are  now 
concentrated  to  reduce  the  source  of  inoculum  by  pruning  and  eradicating  infected 
hosts,  and  to  recommend  to  the  growers  to  eradicate  all  susceptible  wild  host 
plants  in  the  surroundings  of  pear  orchards  and  nurseries. 

Magnus  Kar I torp 
Jonkop i ng 


NORWAY 
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LEBANON 
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orchard  near  the  town  of  Laklouk,  located  on  the  mountains  in  the  central  part  of 
Lebanon.  I  cannot  confirm  this  before  we  get  a  specimen  to  isolate  the  bacterium. 
I  hope  conditions  in  1990  would  allow  me  to  make  a  few  trips  to  study  the  incidence 
and  distribution  of  the  disease  in  Lebanon. 


Ad i b  Saad 
Beirut 


TURKEY 


Fire  blight  was  firstly  detected  in  1985  on  pear  trees  grown  in  Sultandag  of 
the  Afyon  province  of  the  West  Central  Anatolian  Region.  Isolation  methods, 
pathogenicity  tests,  and  other  characteristics  were  searched  and  antiserum  was 
prepared  against  it.  In  1987,  the  disease  was  also  detected  in  Isparta  and  Burdur 
though  in  a  limited  area.  It  was  observed  that  apple,  pear,  and  quince  trees  were 
attacked,  but  the  harm  on  pear  and  quince  trees  were  found  to  be  extremely  severe. 
Consequently,  the  necessary  quarantine  measures  are  applied  and  an  eradication 
program  has  been  initiated.  Application  of  copper  compounds  are  being  used  as  a 
means  of  chemcial  control.  The  Turkish  name  for  fire  blight  is  "Ates  yanikligi." 

Yavuz  Oktem 
Ankara 


SWITZERLAND 


Fire  blight  was  found  and  isolated  for  the  first  time  in  late  summer  1989,  in 
Northern  Switzerland.  All  the  focuses  were  only  on  Cotoneaster  (CL  damme r i .  C. 
sa I i c i fo I i us .  and  not  in  apple,  pears,  and  quince.  The  involved  plants  were 
removed . 

After  finding  these  first  infections  inside  the  country,  the  control  of  the 
concerned  plants  was  strengthened.  But,  there  is  no  change  in  the  fire  blight 
strategy  in  Switzerland: 

Prohibition  of  imports  of  all  fire  blight  hostplants  (except  for  new  varieties 

with  a  two  years  stay  in  a  quarantine  chamber). 

Severe  control  on  fire  blight  symptoms  in  nurseries  and  orchards. 

Diagnosis  and  prediction  service. 


Richard  Grimm 
Wadenswi I 


UTAH 


Fire  blight  was  insignificant  in  Utah  in  1989,  except  in  the  orchards  where  I 
inoculated.  Environmental  conditions  were  generally  too  cool  during  the  primary 
pear  and  apple  bloom  periods.  We  did  have  some  blight  in  apple  in  a  small 
geographical  area  that  resulted  in  substantial  shoot  blighting  as  the  year 
progressed . 


Sherm  Thompson 
Logan 


INDIANA 


Fire  blight  was  very  serious  in  a  number  of  orchards  in  southern  Indiana.  The 
two  cultivars  most  severely  injured  were  'Ida  Red'  and  'Gala'.  Growers  continue  to 
plant  more  'Gala'.  This  marks  the  fourth  consecutive  year  of  severe  blight  in 
southern  Indiana.  The  increased  frequency  of  blight  is  thought  to  be  due  to 
consecutive  years  of  early,  warm  spring  weather  and  a  carryover  of  high  inoculum 
levels  starting  with  the  1986  fire  blight  epidemic. 

Paul  Pecknold 
West  Lafayette 
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SOUTH  CAROLINA 


Increase  in  plantings  of  Granny  Smith,  Gala,  and  other  varieties  which  are  more 
susceptible  than  Red  Delicious.  We  are  observing  shoot  blight  all  the  way  to  the 
scaffolds  or  base  of  tree.  These  are  being  colonized  by  Bot  ryosphaer ia  spp.  The 
loss  of  EBDC's  and  the  above  portends  black  and  white  fruit  rot  problems. 

Walker  Miller 
Clemson 


OREGON 


Medford  District:  Fire  blight  was  mild  in  pear  orchards  in  1989  where 
st reptomyc i n-ter ramyc i n  treatments  were  applied.  However,  those  orchardists  that 
did  not  apply  antibiotics  were  severely  affected,  with  some  orchards  losing  60-75% 
of  the  bearing  surface  in  removal  of  blighted  limbs.  Only  the  Bose  cultivars  was 
severely  affected.  Infection  was  associated  with  very  warm  temperatures  during 
late  bloom. 

Wi  I  lamet  te  Va  I  lev:  Fire  blight  was  generally  not  a  problem  in  this  area  of 
Oregon  due  to  cool  temperatures  during  bloom.  However,  each  year,  including  1989, 
the  Plant  Clinic  receives  one  or  two  specimens  of  fire  blight  from  this  area. 

Hood  River:  Dr.  Bob  Spotts  reports  that  only  a  small  amount  of  fire  blight  was 
reported  from  the  Hood  River  Area  with  the  exception  of  White  Salmon,  WA.  Fire 
blight  was  quite  severe  in  that  area  due  to  streptomycin  resistance.  No  resistant 
isolates  were  detected  in  the  Hood  River  area.  Plan  to  evaluate  forecasting 
methods  during  the  1990  growing  season. 

Mi  I  ton  Freewater  Area :  Tom  Darnell,  Umatilla  County  Extension  agent,  reported 
that  it  was  a  severe  fire  blight  year  in  his  area.  The  apple  cultivars  hardest  hit 
were  Gala,  Fuji,  and  Early  Gold.  Bartlett  pears  were  also  hit  hard  with  fire 
blight.  Dr.  Ken  Johnson  did  not  find  streptomycin  resistance  among  any  of  these 
isolates  this  year . 

Jay  Pscheidt 
Corva  Mis 


ONTARIO 

Fire  blight  activity  in  southern  Ontario  continued  its  normal  pattern  - 
moderate  to  severe  in  areas  bordering  on  Lake  Erie  in  the  southwest  and  western 
Lake  Ontario  in  the  central  district,  and  light  to  none  in  the  other  pome 
fruit-growing  regions  of  the  province. 

In  the  southwest  (Essex  Co.)  there  was  a  high  fire  blight  threat  during  bloom 
with  the  occurrence  of  warm,  wet  weather.  Severe  blight  occurred  at  two  sites  with 
high  counts  of  both  blossom  and  shoot  blight.  Other  orchards  experienced  light 
infections  and  none  was  reported  from  the  fruit-growing  regions  of  a  neighboring 
county  (Kent). 

Around  the  western  end  of  Lake  Ontario,  fire  blight  was  a  major  concern  for 
growers.  In  the  neighboring  Niagara  region,  pear  growers  faced  a  severe  situation 
as  control  treatments  -  streptomycin,  pruning,  sanitation,  etc.  -  did  little  to 
stop  the  spread  of  fire  blight  during  the  summer  months. 

Gordon  Bonn 
Har  row 


NOVA  SCOTIA 


Twig  blight  phase  of  fire  blight  reported  again  from  2  apple  orchards  near 
Middleton,  N.S.  Hawthorn,  which  were  always  considered  the  source  of  inoculum, 
showed  very  few  symptoms  of  fire  blight.  Twig  blight  was  also  reported  on  pear  in 
Windsor,  N.S.  While  the  number  of  reports  of  fire/blight  and  the  areas  affected  by 
the  disease  have  decreased  over  the  years,  the  disease  remains  active  in  two  widely 
spaced  foci  in  the  province. 


Gordon  Braun 
Kentvi I le 


BRITISH  COLUMBIA 


Fire  blight  was  a  minor  problem  in  1989.  It  occurred  in  a  few  orchards  which 
had  a  history  of  fire  blight  infections.  Generally  it  was  absent  from  the  major 
pear  and  apple  growing  areas  of  the  interior  of  British  Columbia. 

Peter  Sholberg 
Summer  land 


SASKATCHEWAN 

Very  few  new  fire  blight  infections  were  noticed  during  the  1989  growing 
season.  These  occurred  on  young  apple  and  pear  trees  and  were  easily  controlled  by 
prun i ng . 


Rick  Sawatzky 
Saskatoon 


NEW  ZEALAND 

Fire  blight  was  not  a  problem  in  most  areas  of  New  Zealand  this  season.  The 
disease  was  not  seen  in  the  low  and  medium  risk  areas  and  was  controlled 
satisfactorily  in  the  high  risk  areas. 


Chris  Hale 
Auck I  and 


ITALY 

Although  fire  blight  besieges  Italy,  no  cases  of  the  disease  have  been  found 
yet;  also  extensive  phytosan i tary  inspections  in  Northern  Italy  (Veneto  and 
Fr iul i-Venezia  Giulia  Regions)  near  the  Jugoslav  frontier,  carried  out  in  September 
1989,  had  negative  results. 

Car lo  Bazz i 
Bologna 

SOUTH  AFRICA 


Not  present  in  South  Africa. 


Mart  in  Hatt ingh 
Ste  I  I enbosch 


AUSTRIA 


Fire  blight  has  not  been  recorded  in  Austria. 


Marianne  Keck 
V i enna 


PEOPLES  REPUBLIC  OF  CHINA 

There  is  no  confirmed  record  of  fire  blight  in  China.  We  still  pay  lots  of 
attention  to  this  disease  because  it's  so  important  from  a  quarantine  point  of  view 
to  China.  I  went  to  UK  in  1986  and  met  Dr.  Garrett,  Lelliott,  Billing,  and  Ebbels 
when  I  paid  visits  to  East  Mailing,  Harpenden,  etc.  One  of  my  assistants  worked 
one  year  at  Rugers  University  on  the  production  of  MCA  for  fire  blight.  Here  in 
China,  we  tested  many  imported  Rosaceous  seedlings  and  cuttings  every  year  with 
different  methods.  We  also  paid  a  Li.cn  Li  on  to  phage  technique  and  isoelectric 
focusing  for  fire  blight.  Besides,  we  planned  to  produce  MCA  of  fire  blight  in 
China  and  attend  the  Belgium  meeting  this  year.  By  those  efforts  we  hope  we  can 
keep  this  disease  out  of  China  as  long  as  possible. 

Zhi-Yong  Zhang 
Beijing 


AUSTRALIA 

No  fire  blight  has  been  recorded  within  Australia  to  date.  Stringent  plant 
quarantine  restrictions  apply  to  imports  of  fire  blight  hosts.  A  fire  blight  scare 
was  in  force  in  November  1989,  on  one  property  in  the  state  of  Victoria.  Dr. 
Satish  Wimalajeewa  was  involved  in  identification  of  the  disease  affecting 
developing  Nashi  pear  fruits.  Fortunately  it  proved  to  be  Pseudomonas  sv  r i ngae . 

Fire  blight  tests  negative.  N'  f'rr-  blight  bacteria  has  been  found  on  plant 
material  taken  from  a  nashi  orchard  in  northeast  Victoria  two  weeks  ago. 

Federal  Minister  for  Resources,  Senator  Peter  Cook,  and  the  Victorian  Minister 
for  Agriculture  and  Rural  Affairs,  Mr.  Barry  Rowe,  announced  today  that  the 
quarantine  order  on  the  property  had  now  been  lifted. 

The  orchard  at  Moyhu ,  south  of  Wangaratta  was  quarantined  on  November  9,  when 
officers  from  the  Victorian  Department  of  Agriculture  and  Rural  Affairs  found  that 
nashi  trees  had  symptoms  resembling  the  disease  fire  blight. 

Fire  blight  is  a  serious  disease  which  infects  pome  fruit  including  apples, 
pears,  and  nashis.  While  the  disease  occurs  widely  in  Europe,  North  America,  and 
England,  it  is  not  present  in  Australia. 

The  disease  symptoms  on  the  nashi  trees  on  the  Mohyu  property  are  now  thought 
to  be  another  bacteria!  disease  caused  by  an  unrelated  bacterium,  Pseudomonas 
sv  r  i  ngae .  It  was  necessary  to  import  anti  sera  to  the  fire  blight  bacterium  from 
the  United  States  to  make  the  diagr.es::. 

Senator  Cook  and  Mr.  Rowe  said  that  the  incident  had  provided  the  quarantine 
service  with  valuable  experience  in  evaluating  procedures  for  coping  with  an  exotic 
plant  disease  outbreak. 

They  also  praised  the  cooperation  of  the  grower  concerned  who  had  given 
quarantine  every  assistance  in  implementing  procedures  to  contain  possible  disease 
spread . 


David  Cartwright 
Adelaide 


DETAILS  ON  CURRENT  FIRE  BLIGHT  RESEARCH  REPORTED  FROM 
UNIVERSITIES  AND  EXPERIMENT  STATIONS 


AUSTRIA 

In  collaboration  with  Dr.  J.  P.  Paulin,  INRA  Research  Station,  Angers,  France: 
"Utilization  of  different  temperatures  for  the  control  of  E rw i n i a  amv lovora  in 
budwood . 

M.  Keck 

Bundesansta I t  fur  Pf lanzenschutz 


ITALY 


The  project  for  the  development  of  pear  hybrids  and  varieties  resistant  to  fire 
blight  is  still  under  way  at  the  Istituto  Sperimentale  per  la  Frutt icol tura  in  Rome 
(EEC  Fire  Blight  Working  Group). 

Phytosan i tary  checks  and  analyses  on  imported  plant  material  are  routinely  done 
following  the  criteria  laid  down  by  the  Italian  Phytosan i tary  legislation 
(Ministerial  Decree,  June  23,  1989,  n.  56). 


C.  Bazzi 

I nst i t .  Patho I .  Vegeta  I e 


NEW  ZEALAND 

Samples  of  apples  from  orchards  in  low  fire  blight  risk  areas  of  New  Zealand 
with  no  visible  symptoms  of  the  disease  have  been  checked  for  E rw i n i a  amv lovora 
using  the  DNA  Probe  Technique  developed  by  Chris  Hale  and  Rosemary  Clark. 

We  are  now  satisfied  that  a  combination  of  orchard  inspections  and  testing  of 
fruit  samples  (100  fruit/10,000  trtco;  i  i  uin  each  orchard  block,  together  with  the 
removal  of  alternative  hosts  from  around  orchards  will  guarantee  clean  export  fruit. 

C.  Hale 

DSIR  Plant  Prot . 


OREGON 

At  the  Southern  Oregon  Experiment  Station,  replicated  field  trials  of 
Pseudomonas  f I uorescens  A506  and  experimental  product  X2-1A  did  not  show 
significant  control  of  fire  blight,  as  compared  to  untreated  controls.  Evaluation 
of  several  isolates  of  E^  amv lovora  from  pear  orchards  in  the  Medford  district 
showed  no  resistance  to  Streptomycin  at  this  time.  Evaluation  of  sterilants  for 
cutting  tools  showed  sodium  hypochlorite  (chlorox)  and  lysol  to  be  the  most 
effective  sterilants  tested.  Chlorox  and  i y so  I  diluted  1:5  in  water  were  slightly 
less  effective;  denatured  alcohol  (shellac  thinner)  was  only  moderately  effective; 
paint  thinner,  isopropyl  alcohol,  and  Quaternary  ammonia  were  ineffective. 

J.  W.  Pscheidt 
Oregon  State  Univ. 
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UTAH 


The  most  surprising  research  result  was  the  reduction  of  fire  blight  with 
Aliette.  A  single  application  just  24  hours  prior  to  inoculation  reduced  the 
number  of  infections  by  over  60%,  which  was  about  the  same  as  streptomycin. 
Tec lof talam  was  ineffective. 


S.V.  Thomson 
Utah  State  Univ. 


CYPRUS 

With  the  application  of  the  16.7  -  14.4  C  mean  temperature  predicting  line 
(S.V.  Thomson  et  at.,  1982),  reduction  of  the  number  of  applications  to  3-4  instead 
of  6-8  (if  applied  on  routine  base)  was  achieved  during  the  1989  pear  blossom 
period. 


M.  Dimova-Aziz 
Dept .  of  Agr i c  . 

GREECE 


The  current  fire  blight  research  projects  in  Greece  are: 

1)  Screening  different  epiphytic  bacteria  for  in  vitro  and  in  v i vo  inhibition  of 
E rwi n i a  amy lovora  in  order  to  find  possible  candidates  for  effective  biological 
control  (Benaki  Phytopath.  Inst.). 

2)  Breeding  for  fire  blight  resistance  among  greek  varieties  and  selections  (Inst, 
of  Deciduous  fruit  trees  of  Naoussa). 

3)  Chemical  control  of  E rw i n i a  amy lovora  (Plant  Protection  Institut  of  Volos). 

4)  Climate  and  fire  blight  epidemics.  (Benaki  Phytopath.  Inst.). 

P .G .  Psa I  I i das 
Benaki  Phytopath.  Inst. 


WEST  GERMANY 

In  Dossenheim  (Zeller),  resistance  studies  on  a  new  sortiment  of  apple  and 

pears  were  carried  on.  Two  Cotoneaster  varieties  resistant  to  fireblight  were 
released  to  trade:  (L  damme r i  'Holstein  Res i ’ ,  CL  damme r i  'Thiensen'.  Moreover, 
control  experiments  with  new  bactericide  and  plant  extracts  were  carried  out  with 
up  to  70%  control  of  some  extracts.  A  comparison  of  different  cultural  practices 

on  the  population  dynamics  of  EL  amy lovora  and  saprophytic  bacteria  on  the 

phyllosphere  was  started. 

In  Heidelberg  (Geider),  apathogenic  mutants  were  further  characterized  for 

their  deficiency  in  EPS-synthes i s . 


W.  Zeller 

Biol .  Bundesanstal t 


POLAND 


Pred i ct i on  of  fire  blight.  The  disease  risk  assessments,  using  the  revised 
system  of  Billing,  were  made  in  2  regions  for  2  years.  In  1988,  relatively  high 
degee  of  reliability  of  the  system  was  found.  in  1989,  fire  blight  generally 
occurred  at  a  very  low  level.  Disease  risk  according  to  the  system  in  May,  was  in 
agreement  with  its  occurrence  in  nature,  but  at  the  end  of  this  month  and  during 
June,  some  infections  were  not  observed  at  all  during  the  vegetation  period. 

Efficacy  of  chemicals  against  fire  blight.  Representatives  of  various  chemical 
groups  of  fungicides:  Aliette,  Captan,  Dithane  M45,  Euparen,  Fademorf,  Mancozeb, 
Punch  40EC,  Ridomi I  MZ,  Rubigan  12EC,  Saprol,  Sumilex,  Syllit,  and  Topsin  M  did  not 
show  any  activity  against  the  disease  when  tested  on  pear  fruitlets.  Ridomi I  Plus 
gave  similar  protection  activity  as  copper  preparations. 

Antagonistic  bacteria  against  Erwinia  anylovora.  Baci I  I  us  subt i I i s  strain 
28HTS,  isolated  from  leaves  of  Crataegus  oxvcantha.  grown  in  liquid  minimal  medium 
for  the  genus  Bac i I  I  us .  produced  an  extracellular  substance  that  inhibited  j_n  vitro 
EL  amv lovora  to  a  similar  degree  as  living  cells.  Two  active  fractions  were 
obtained  from  the  supernatant  of  28HTS  culture:  one  soluble  in  n-butanol,  methanol, 
and  ethanol,  and  the  second  soluble  in  water  and  0.1%  NaOH.  However,  those 
fractions  tested  on  pear  fruitlets  cv.  'Conference'  were  weakly  active  against 
infection  by  the  pathogen  and  development  of  fire  blight. 

P.  Sobiczewski 

Res .  Inst,  of  Porno  I . 


EAST  GERMANY 


Current  research  projects  at  the  Institute  of  Phytopathology  in  Aschersleben 

are : 

Further  investigations  on  methods  of  warning  and  forecasting. 

Evaluation  of  pear,  apple,  and  ornamental  varieties  for  resistance  to  fire 
blight. 

Continuation  of  control  trials  in  pear,  apple,  and  ornamental  shrubs. 

H.  Kleinhempel 
Inst,  fur  Phytopath . 


NETHERLANDS 

In  close  cooperation  with  the  Dutch  Plant  Protection  Service,  Henk.  J.  Schouten 
(Agric.  Univ.  Wag.)  is  working  on  the  spread  of  fire  blight  between  wild  hawthorn 
and  pear.  The  influence  of  blooming  of  wild  hawthorn  on  the  occurrence  of  fire 
blight  gets  special  attention.  The  outcome  of  this  field  research  will  be 
published  in  the  summer  of  1990. 

In  the  experimental  field,  some  Cotoneaster  x  watereri  varieties  were  infected 
under  natural  infection  pressure.  This  also  happened  with  the  Pyracantha  varieties 
'Peile  d'  Olivet'  and  'Runyani'.  In  greenhouse  inoculations  also,  Cotoneaster 
hor i zonta I i s  seedlings  showed  symptoms.  Cotoneaster  amoenus  proved  to  be  the  most 
resistant  species  in  the  greenhouse  test.  Crataegus  laurent iana  var.  brunet iana 
looked  very  promising  in  the  greenhouse  test.  In  the  field  also,  CL  arno Id i ana 
showed  fire  blight  symptoms  in  1989. 

Cotoneaster .  In  the  experimental  field  for  fire  blight,  situated  in  the 
southwest  part  of  the  Netherlands,  the  following  Cotoneaster  x  waterer  i  varieties 
showed  natural  infection:  'Gerrie',  'Jose',  'Pride  of  Leersum'  and  'Will eke 1  .  CL  x 
watereri  'Corina',  however,  was  not  attached. 


Crataegus .  Within  the  scope  of  the  breeding  research  for  resistance  against 
fire  blight,  glasshouse  inoculations  were  carried  out  with  Crataegus .  Of  430 
provenances  from  botanic  gardens,  totally  1000  seedlings  were  tested.  Particularly 
provenances  of  C_,  a rno I d i ana  ,  (L  f I abe I  lata,  and  CL  succu I enta  seemed  to  be  less 
susceptible.  All  the  tested  provenances  of  (L  monogvna  proved  to  be  very 
suscept i b I e  . 

Pv racantha .  In  1988,  480  clones  from  the  breeding  program  with  Pyracantha  were 
tested  through  inoculation  in  a  glasshouse  for  their  susceptibility  to  Erwin ia 
amv lovora .  In  the  seedling  stage,  these  plants  could  stand  the  test.  In  the 
clonal  stage,  however,  many  clones  proved  to  be  highly  susceptible  to  fire  blight. 
Clones  from  the  crosses  with  'Dart's  Red1  or  'Shawnee1  again  showed  a  high  level  of 
resistance  against  E rw i n i a  amv lovora . 


Soph i eke  Bouma 
Boskoop 


FUTURE  MEETINGS 


1990 


American  Phytopatho log ica I  Society 
Grand  Rap  ids,  M i ch i g  an 


U.K.  Fire  Blight  Workshop 
Un i vers i ty  of  Bath 

8th  Congress  Mediterranean  Phytopath.  Union 
Agad i r .  Morocco 

December  4-7  Joint  Symposium  World  Meteorological  Organ. 

European  Plant  Protection  Organization 
Florence,  Italy 

1991 

August  18-22  American  Phytopatho I og i ca I  Society 

St .  Lou  is,  Mi ssou r i 


August  4-9 


Septembe  r 


Oct.  28-Nov. 


SIXTH 

International  Workshop 
on  Fire  B I i ght 

GREECE 

September  1992 


MISCELLANEOUS  NEWS 


Dr.  S.  Ochiatt  (Argentina)  took  a  post-doc  position  at  INRA-Angers  (Plant 
Breeding  Section)  for  2  years.  He  works  with  E.  Chevereau  (on  pear  protoplasts). 
Part  of  his  programme  involves  fire  blight  (co-culture  of  pear  protoplasts  and  {L_ 
amy lovora)  with  M.N.  Brisset,  Plant  Pathology  Section. 


Chris  Hale  has  been  appointed  Group  Leader  -  Horticulture,  in  the  new  DSIR 
Plant  Protection  Division,  which  is  an  amalgamation  of  the  former  plant  diseases 
and  entomology  divisions  of  DSIR. 


P.G.  Psallidas  attended  the  7th  International  Conference  on  Plant  Pathogenic 
Bacteria,  (Budapest,  11-16  June,  1989). 


P.G.  Psallidas  and  J.  Tsiantos  attended  the  5th  workshop  on  fire  blight  June 
19-22,  1989,  Belgium  and  an  Agrimed  EEC  Meeting  on  fire  blight  research  at  Gorsem 
Research  Station  following  the  workshop. 


Breeding  research  on  fire  blight  resistance  in  woody  ornamentals  in  The 
Netherlands  will  be  terminated  within  a  few  years.  This  is  caused,  e.g.,  by  Dr.  A. 
Sophieke  Bouma  leaving  the  job  in  the  course  of  1990. 


From  October  1989,  Amanda  Waddingham  began  her  MAFF  studentship  on  "Virulence 
and  resistance  in  fire  blight",  at  the  University  of  Bath  (visit  with  Dr.  R. 
Cooper) . 


Domince  Howditt  has  started  a  Ph.D.  project  on  "Biological  Control  of  Fire 
Blight"  at  the  University  of  Manchester  (with  Drs.  H.  Epton  and  D.  Sigee). 


Drs.  Connie  Garrett  and  David  Stead  visited  the  People's  Republic  of  China  in 
May  1989,  under  the  UK/China  Memorandum  of  Understanding  to  lecture  about  fire 
blight  and,  also,  rapid  methods  of  identification  of  plant  pathogenic  bacteria  and 
bacteria  of  quarantine  significance. 

The  UK  had  6  delegates  at  the  5th  Fire  Blight  Workshop  in  Belgium  in  June,  to 
which  they  contributed  4  papers  and  6  posters. 


The  EEC  "book"  on  fire  blight:  "Fire  blight  of  Porno i deae  (Erwinia  amy I ovora 
Burrill,  Winslow  et  al.)  applied  research  in  Europe  (1978-1988)"  will  be  published 
in  1990.  It  is  mainly  based  on  results  obtained  in  Europe  during  two  successive 
programmes  subsidized  by  EEC.  The  sections  of  this  book  are: 

Climatic  studies  (E.  Billing,  J.P.  Paulin,  C.  Jacquart-Romon) 

Control  (C.M.E.  Garrett,  M.M.  Lopez  et  a i . ,  M.N.  Brisset) 

Selecting  and  breeding  for  resistance 


Pome  Fruit 

1)  Assessment  of  susceptibility  (B.  Thibault,  M.  LeLezec,  W.  Zeller,  J.  Huet, 
J.C.  Michel i s i ,  J.P.  Paulin,  R.  Chart i e r ,  J.M.  Bore). 

2)  Breeding  for  resistance  in  pear  and  apple  (B.  Thibault,  Y.  Lespinasse,  R. 
Quarta) . 

Ornamental  Pomoideae 

1)  Assessment  of  susceptibility  (A.S.  Bouma ,  A.  Cad i c ,  P.  Lecomte). 

2)  Breeding  for  resistance  (F.  Persiel,  W.  Zeller,  A.S.  Bouma,  A.  Cadic,  J. 
Be  I  in) . 

Annexes  (among  which:  Fire  Blight:  An  illustrated  field  guide.  E.  Billing) 

A  list  of  references  (G.  Lachaud) 

It  is  a  nearly  300  pages  book,  in  English,  French,  or  German,  according  to 
cont  r i butors  . 

It  will  be  available  during  1990  (on  sale  from  EEC,  200,  rue  de  la  Loi, 
Brussels).  Price  not  known  at  the  moment. 


Dr.  Ken  Johnson  has  recently  been  hired  in  the  Botany  and  Plant  Pathology 
Department  of  Oregon  State  University  as  the  new  Tree  Fruit  and  Nut  Pathologist. 
Dr.  Johnson  is  planning  to  initiate  a  few  biological  control  projects  on  Fire 
Blight  in  cooperation  with  Dr.  Joyce  Loper  of  the  USA.  Virginia  Stockwell  has  also 
been  hired  as  a  Research  Associatt  iu  noik  on  biological  control  of  Fire  Blight 
with  Dr .  Loper . 

Eight  Dutch  fire  blight  workers  participated  in  the  Fifth  International 
Workshop  on  Fire  Blight  ( I SHS )  in  Hasselt,  Belgium  in  June  1989. 


Chris  Hale  and  Chin  Gouk  attended  the  5th  International  Workshop  on  Fire 
Blight.  Chris  Hale  visited  the  Australian  Department  of  Agriculture  to  discuss 
detection  techniques  for  E  rw i n i a  amy I ovora ,  and  orchards  in  the  major  pipfruit 
areas  of  Aust  ra I i a  . 

Rosemary  Clark  demonstrated  a  DNA  probe  technique  for  detection  of  Erwinia 
amy I ovo ra  associated  with  apple  fruit  at  the  7th  Australian  Plant  Pathology  Society 
Conference  in  Brisbane,  Australia. 


Dr.  John  Yorston  died  instantly  in  a  traffic  accident  in  Kelowna,  B.C.,  on  the 
evening  of  January  23,  1990.  He  was  so  years  old,  a  graduate  of  the  University  of 
British  Columbia,  and  Oregon  State  University,  and  had  worked  for  the  B.C.  Ministry 
of  Agriculture  and  Fisheries  since  1971  as  an  extension  specialist  on  disease  of 
tree  fruit  crops. 


NEW  THESES  AND  DISSERTATIONS 


Name 
J .  Vi seu 


Laurence  Malandrin 


Lydie  Gardan 

David  Youle 

Robe  r  t  Raska ! I 

N.  Jahn 


R .  The i I er 

Henk  J.  Schouten 


Thesis  or  Dissertation  Title  Un i v .  Degree  Year 

Contribution  a  I'  etude  de  la  Gembloux  PH.D.  1989 

culture  in  vitro  et  de  ses 

applications  pour  I  1 ame I i orat i on 

genetigue  deis  plantes.  recherche 

de  techniques  d'  obtention  et  de 

selection  de  variants  somaclonaux 

e  di  poirier  et  de  pommier 

resistants  au  feu  bacterim. 


Etude  des  modifications  de  la 
permeabilite  ceiluiaire  provo 
quees  chez  Pv rus  commun i s  par 
E .  amy I ovo ra .  agent  du  feu 
bacter i en . 


Etude  de  I'effet  de  auelques 
sucres  sur  I  1  exp ress  i on  des 
symptomes  du  feu  bacerien  du 
poirier  (E rwi n ia  amy lovora) . 

Pathogenicity  factors  and 
their  induction  in  E rw i n i a 
amy  I  ovo  ra  . 

The  cell  surface  biochemistry 
o  f  E  rw i n i a  amy I ovo  ra  . 

Characterization  of  a  toxin 
gene  from  Bac i I  I  us  thu  r i enqens i s 
subsp.  teneb  r i on  I s  and  mutation 
analysis  with  the  phytopathogen i c 
bacterium  Erwinia  amy I ovora . 
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Wt-en  c  u  1  t  u  ■  c  c  jr  a  -  -  -  —  -  rf:-“ 

sucrose  A  r  u  j  /;  j  c  a  /r>  j  r  v  r  r  i  syrthcsiHs 
e»trecelluJar  pcly‘9:cre'i()(  composed 
■fructose.  Ac  a  recu-t  c"  tf  c  su 

pc)  yee  r  j  i  i  rc  a  c  t ;  v :  t  >  c  .  u  c  :  c  c  a.;<r  s 

the  culture  '  j  ■_  :  c  .  tree  .  e  :  us 

assumption  that  6.  amipiT^  h  o  -  t  c  u  -  ; 

secretes  a  f  r  nc  tesy  Itrcrs^fcSf  -  J  r  - 
to  t  hi  1  e  .  a  -  s  -  c  ■  a  i  (  F  t  -  £  •  1  -  -  C 

f’S  pi  Jciro  f- .  r  e  t  '  j  '  c  .  t  p  '  ■  A  :  ^  1  •  ■  ■ 

(Gross  anc  Rucclcr.  J.  Phv  t C : A t ‘  v  . 
1  1  9  .  7  B  5  -  :■  9  t  .  IFF'..  Fft.rf  st  ur 

revealed  that  Met  1  *• '  e  ;  ' 

1  r  u  c  t  o  s  y  1  t  r  a  -  c  '  e  -  a  s  e  r  ■  c  d  '  ' 

culture  tlo.ee  c  *  f.  n 

enzyme  was  puritied  by  aor-erttr 
column  c  h  r  om.y  t  on  rap  h  >  a^d  p  r  e  :  a  a  t 
liOfitcfn  f  :■..<-  s  .  "  c  . 

characterise  t,  cel  e  .  e  :  -  c  '  ’  r  t 

techniques.  e  -  c  compart:  u. 

levans.  erase  c  t  f  i  P  -  - 

wile  t  .  -  •  e"  m.ta-*  t  t  -  a  .  -  ■ 
arui  v:  ■  v  ■  ■  e 

c  a  p  a  :  .  '  '  -  1 

d  .  1 1  «  ■  e  -  ' 


Feot-'&j  Biological  Research  Cen' re  for  Agriculture 
a-  h  r  ores r  r  >.  1  ns ;  j  t  ut  e  f  c :  Pis--.  F;otert  ic  j  '  fruit 
Crops.  D-fPlB  Dossenhcir 

C'-~.r  r'  trie  me  oe  o'  actin'  c '  the  e*traceliu.ai 
p .. . .  sac ; -.ar  j  de  [PC,  of  tf,e  f.retugh.t  patfioge; 

[re.MB  amvlovora  *rere  undertaken,  ir,  order  to 
clarify,  if  [PS  has  ar,  essential  function  during 
symptom  expression  or  as  virulence  determinant .  As 
phenol  metabolism  plays  an  important  role  during  the 
resistance  reaction  in  many  host  parasite  inter¬ 
actions  the  total  content  of  phenols,  the  qualitative 
changes  of  individual  phenols  and  activity  of  phenol- 
oudase  were  estimated  after  [PS-treatment  and  in¬ 
fection  with  10  cfu'mj  of  bacteria  in  leaves  of 
quince  C  -  17  h/ pi.  from,  the  results  jt  could  be 
shown  that  the  [PS  has  a  light  reducing  effect  on 
the  phenol  metabolism  in  the  plant,  as  for  example 
a  slight  reduction  ir,  the  phenoloxidase  activity,  ir, 
the  total  phenol  content  and  of  several  phenols 
(o-cumar  acid,  catechm,  gallus  acid,  duf  jnc  the 
entire  experimental  period,  however  ir,  the  inoculated 
leaves  a  drastic  effect  in  regard  to  a  marked  reduc¬ 
tion  of  the  whole  phenol  metabolism,  could  be  observed. 
A  drastic  decrease  was  detected  ir,  the  content  of 
o-cumar  acid,  rutin  and  catechin.  whereas  arbu'in 
as  a  resistance  component  showed  no  change  i n  tne 
initial  stage  of  infection.  Ihus  [PS  appea't  to 
have  mere  a  stabilizing  f Me.-;  cr  host  cell  structure 
ir,  reaarc  to  an  inhibition  of  the  phenol  metabolism 
of  the  host  pie  '  j  n  t  tie  initial  oe .  ei  opm,e-*r  of  the 
disease  anc.  I:  counteract  an  ear),  tissu"  oect  rue  t  j  O’ ■ 
Jixf  a  hv pe ; sens . I i ve  rea-fjon. 


antagonistic  [‘"Tf1-  *  *r  * tsr  :  * 

5  lA/N.Si  AM  £Ak.A,A  ‘bru.  U-H  F  b  .'.V  V 
GROWING  FLANTF 

PODRZt'CK!  V 

[Restart  t.  lr.sh:u;f  cf  hotiJc-r  a'  f.:r 

Pomologiczna  IS  Snerrlfsicc  Reis-: 


Among  2  a'  tarter  is  i<:  ;&•*.  •  ot  t  r.  r  <c  fret-  is  a  *; 
»nd  flower;  o'  IS  species  belonging  t:  IS  gencr^ 
wild  grcw;r,f  pia'ts  ;S  isolate!  s’  *er  arts-  •  «• 
activity  against  Emma  ar.jo>o-(  and  Pseudrrcna‘ 
svnnpse  when  tested  or  pc  tat ' -dextrose  (PDA  '  n  ,  - 
dlurn  medium  with  mannitol  and  minima'  medium  for 
penus  Bacillus  Ten  of  those  Isolates  inf-f  'e:  to  •  ► 

£  am vjovora  and  p.svTinpse.five  or, j  •  f  s\nnrar  ar  c 
three  onlv  £  am\ Icvora 

Eight  of  al!  antagonistic  Isolate;  sere  grar-po- 
alllve  spore-forming  bacilli  nine  were  gran -nega¬ 
tive  fluorescent  rods  and  one  was  gram -negative 
rot  spore-formlnp  and  nonfluorescent  rod 

The  spore -forming  isolate  marked  a;  if  HTS  gave 
the  largest  Inhibition  zones  both  to  £  am.v  lc v  ora 
and  Psvnnpse  or.  al!  of  the  medis  used  When  tf 
Isolate  was  groan  In  liquid  minimal  medium  for  ge¬ 
nus  Baclllus.lt  produces  ar  extracellular  substance 
that  Inhibited  E.amylovora  to  a  slmiia-  degree  a; 
living  cells  From  the  supernatant  of  the  26  HTS 
culture  two  active  fractions  were  obtained  the  one 
dissolvable  In  r-butanol  methano'  and  ethanol  and 
the  second  dissolvable  in  »aif  Bed  p  ]  *,  NaOh  Tne 
fraction  dissolvable  It  sate-  was  dial.ssti*  an: 
Its  molecule-  weight. a;  resulted  from  ge:  filtra¬ 
tion  was  about  2001  L 


DISEASE  PISf  ASSESSMENT.  CHANGES  TO  BILLING’S 
ElS’tH  FOR  flftEBLiam 

eklin:  .  e 

I  HcrsBoncEo.  lent  T  S  .  G  Bin,  Enplane 

Experierce  in  England,  Europe  arc  Ncrtr 
a- trice  icetc:  tr.ei  filling's  c  i  ipi  nai  lire 
t light  ns.  assessment  system  (Billing. 
I  9  c  u  e  ,  r  .  A  -  -  a  p :  1  E  .  •  5J> .  >a  I  - 1  -  .  3CS-77  j 

couic  be  improved  anc  the  approach  made  more 
i  c  c  i :  £  1  .  A  reviser  tab.-:  c‘.  CZ  veiusi  it  no. 
usee  (Scheuter.,  1R[7,  Ne  t  h  .  G  .  Flan  tf  p£tn.  9  3  , 
SB-tC'  icd,  with  this.  sorirr  me : . f i cat  1  one 
rre  nc  longer  necessary.  Infection  and  insect 
r ;  sf  assessment  metnods  arc  chanoec  and  the 
tain  scoring  rretnod  acjustec  sliontiy  to  allow 
for  worm  climates.  The  graphical  presentation 
is  greatly  simplified  anc  easier  to 
understand,  heather  analyses  can  only  judge 
relative  risks  under  a  giver,  set  of 
ccnditions.  For  the  assessment  of  absolute 
risks,  other  factors,  including  host 
susceptibility,  have  to  be  taker  into  account 
but  t'.ev  are  not  easy  to  quantify. 


F  KL  LL.l  I!T  CO^T  ►  _  .  *  >  *  1  •  OF 

CC-’L:  C  ftr;  r  aa_>.1 
( L  . ;  ‘  a  N  t  c  c  i  la  t. ;  E  \  c  t ;  2  •  i  ~  : C  » *. ;  I 
I  C  Lei  7!3I-  id:'  j;  AfrjtrC:-  r  •  :t 


Exccrr.b?'  1  S'  E  £  ihc  La.  i-  ■:  .Jr  ).  i_  .  -  ;  k: 

'*i,rcff».rrc;irH;:''f:  f  •  ,  c  •  i 

©.ramer.  ba  curve > it:  E>  r  b  p  cl  t  i:;*.  r.  -  i  .  c.  :  .  w  •_ 

IbdiU'.rt  Cc  Lie  To**-:  Jip:- 

In  1513  ftnC  )  9t  -  cff.ca:  -  ln3  wef  c-  .c  -  o.'  t>  ih:  L.;-  f  .a: 
Prcici.o.  Se:*.:e 


A  Oee  uni  done  •guru'  biovserr  irt'eciior  in  Cotoneuier  Fc: 
ariifio'  infection  a  vuipciuior  ©f  bacieni  %a  use?  *I0?  cdls/rr. 
Trta'.rrvecu  »rerf  earned  ou!  5  hour:  bt'r  t  if  «:*.»:•  (presents  v;  c- 
II  kouri  ft/ it'  tefeciioc  (curinvt)  About  6DC  flowc  .n£  ciuiters  pc: 
Object  Aueuraccu  wcie  <3oce  2  »eek»  Uici  ^  Fc;  :;  c: 


Table  1 


©bjec: 


Efficacy  of  otc  Knurr,  r.-trea  -cr,  ajiiri:  fie  biigl.i  (prevcr.u 
live  o:  curative , 

%  i-Tc: 

Oc:Z[f  PCr*  Ci.:-  St  c.  r 


Knurr.. r.  25  V  P  |  I 
Kaiumir.  25  V  r  ( l  ■ 
Itreptotr  yon  (1) 
copp»«'  e«ychio:id  (1 
Kiiurir.  25  VP  fT  • 


Iti cpiomycic  (I , 


0  0i>  15:  H  C 

C  12V  Y 

OOO  10  a  [ 

C.iVK  15^.  !  I 

CO <V  15.  5  t 

c  ;:v  30  <  t 

O.OCV  10.  u  *•. 


(I)  pre*ecuti'»*  ipnyitj  (2)  curjtiwc  spraying  (II  bourj  (3;  i-tev  if  * 

c :  , 

&  A  Luo  a  u  a  i  wv  done  w  u  c  wui  icfc: ,  ■  -  r  ir  Cc  .  tii  c  •  *  a'c  ■  c 

*Ptndu!u:  During  btcur-  P'  ■  -  '  1  c  wc  •  ::  •  '  -  . 

XP)  VccU)  aucumc.-.L.  o.  i .  f c c : . c  t  hcc..:. 

TiU.f  :  C'ficarv  t'  Ka:un.  -  a*:  i.  t  •  t  ire.-  :  _  c. 

bicosc.T  pc-.;.; 


Kft*wm>r  2*  V  1 
autptwr  rcit 
ccppt  oaychkwid 

■  ctreaied 


(I)  i-trvi  ( F  <  0  0! 


£11  icac  >  (pi 
lireptorr  yc  r 


Cc:*i :  >  i~.~ 
*cr,i».i»c  Cu:: 

•  nC  COCPt  c  i  ' 


MECHANISM  B>  WHICH  THE  ANTIBIOTIC  OF  EtmiNlA 
HERBICOL *  Eh31&  INHIBITS  ERHISIa  Af.M.Ol  OR.4  E*:~- 

WODZINSKJ  R  S  MUDGETT,  M  B  and  BEER'.  S  V 
(Biolorv  Departmeni.  Ithaca  College  Ithaca  NT'  14850  Ekepartmcn', 
of  Plan:  Pathology'.  Cornell  Untvcrury,  Ithaca,  NY  14853  USA) 

Antibiotic  production  is  important  in  the  mechanism  by  which  tome 
strains  of  £  herbtcolc  inhibit  £  amyluvora  The  amibionc  of  Eh31S. 

which  inhibits  Ei273  is  not  inhibitory  to  Ea?73  in  the  presence  of 
a  combination  of  arginine  and  histidine.  arginine  hat  a  much  greater 
effect  on  reducing  the  icnocin  of  the  antibiotic  to  Ea273  ‘bar  docs 
histidine  A  crude  preparation  of  the  enzyme  N-aoeMornithine 
transaminase  of  Ea273.  which  converts  N-acetylglutamyl  semtaldehyde 
to  N-acetytomuhine  in  argmine  biosynthesis  a  inhibited  by  the 
purified  antibiotic  of  EK318  Kinetic  analysts  with  panialh  purified 
enzvme  shows  that  the  antibiotic  of  Eh318  a  a  competitrve  mhibnor 
of  the  enzyme  when  N-acerytomithine  a  the  varied  suburate  The 
transaminases  of  EhJIS  and  Ea273R318.  a  tponlaneous  mutant  of 
Ea273  that  n  resutant  to  the  antibioiic  of  Eb318.  are  both  inhibited 
by  the  punfied  antibiotic  Thus,  resistance  to  the  antibiotic  is  not 
the  result  of  altered  (resistant)  forms  of  the  transaminase 


ele:7f:n',:;fc£cd- 

P F D : t  5 f  flr  -r  IF  f  B.IO* 

r  h  F  j  C  .  •  .  .  f  I  r  v  :  1-  r  -  -  '• 

(Institute  c  f  rr.ytOPotncIc 
the  A c a d e r \  of  An r:cult.r: 

COr,  Ir.fcoocr-F^.  encr-ke:  c 

GOP) 

A  characteristic  s  y  ir.pt  c-  fc:  fire  C  1  i  r  - '  ic 
the  fcre.sttcr  c  f  e  > .  c :  t  •.  r  :  :  ’ 

prest  importance  as  an  inducir.c  reserve  .  r  fc: 
the  s  p  r  e  a  d  i  -  ~  c  f  the  c:scr-.  ■  '  :  '  ; 

air- humidity  the  fortristicn  cf  oucatt  crops 

occur,  as  arule .  on  the  surface  c  f  I'-fs'tsd 

plant  parts  Pei  no  visua.iv  visjC.s  cues  r.  a 
correspond! nc  size. 

By  means  of  scan nine  electro r  micrcscocica) 
studies,  however,  it  cc.Is  te  dstf etc  -  t' s' 
eaudate  is  already  present  45  hears  sc:  line:: 
certain  atmospheric  conditions  exudate  c:f: 
not  emerge  from  the  stomata  of  infectec  pic-: 
parts  as  drops  but  fernmn  filarerts 
("strands").  These  "strands'  strongly  varying 
in  length  ano  diameter  art  not  tc  be 

distinguished  from  other  plant  structures 
(f.ex.  plant  hairstricnom.es  w  i  t  r,  c  .  t 


CISPiPSA:  Cr  ASTIHfiC  KARi'rlt  EP*  IMA  AKYlOVORt 
prop  inoculate:  flo.lt: 

yggu-nv,  5prpu:t,  y 

(Department  of  Biology,  U i a "  State  University, 
Looa- ,  Utah  8A3E2-5305 ,  USA 

Isolates  o'  E'.ir  ta  an v 1 rvor£  resistant  to  S  petm1 
of  either  Ri  f  amp  l  c  ir,  or'  Na  1  tc  -  >  tc  ac  10  were  selectee 
from  king's  medium  B  with  the  antibiotics 
incorporatec .  The  mariec  strains  were  comparable  to 
wild  type  emy  1  o  v  or  a  in  physiological  and 
petrological- tests .  FToTe's  cf  pea'  o-  apple  we'e 
inoculated  with  10s  cells  of  the  marked  strains  in 
IP  ^ 1  of  sterile  seTine  on  eithe'  the  pist’ls  or  the 
hypanthtun..  Inoculations  on  tne  hypanthtum  resultec 
in  801  infection  whereas  only  201  of  the  pistil 
inoculations  were  successful.  Infections  by  marked 
bacteria  were  found  or  nor- inoculated  trees  up  tc  60 
mi  distant. 


auxiliary  means  and  occasionally  ever-  scar,nirg 
electron  micrpsrrci-filv 

Because  c.  f  tne  cc  -  lessee.  >  crca'  imports  r,  ce  cf 
the  "strands'  furt-ic:  it.:.'-  :  f- 

ccncitions  c  f  t  r.  e  :  r  c  : :  r. :  -  a  :  :  .  : :  :  c  f  c  ; 


DATA  AM'  FIRE  EllGKT  OCCURRENCE  1 N 


DTTETH«CMATio.  GF  EAR- 1 


Inrivious-  tlcssrr:  o'  sf-ert.  v  =  r:f.-f  c  ptz: 

a  nr  apple  were  inoculated  with  Er»:  n-a  amylovcre  i", 
the  field  Purine  the  blotr  seasons  o'  19f  anc 
196e.  The  inoculum  (50  ul  of  phpschate  Duf'er 
suspension  of  10?,  10^,  or  1CF  CFL/ml)  of 

three  isolates  (wv  2££,  Nt  173,  aor  narro*  20G2R, 
ns  applied  with  a  micro  pipet  Dispense:  on  several 
dates.  The  main  oC_iect  was  made  to  Determine  the 
earliest  detectable  (visible)  symptoms  of  olossom 
blioht .  Significantly  more  pear  anc  ap?ie  dosser 
bliohted  following  inoculatiar  with  1C>  that  with 
1CP  or  1CK  CRJ/rrl,  whether  isolates  were  applied 
individually  or  as  a  mixture.  Depending  upon  the 
date  of  inoculation  and  the  corresporc."  ; 
temperature  during  incubation  period,  appearance  c‘ 
earliest  blossom  blight  symptcr;  (ocre  droplets  at 
base  of  blossom  receptacle)  varied  f rcr  5  to  13  cays 
on  'Bartlett'  pear  and  6  tc  11  da,  s  or.  'Jonathan' 
apole.  Blossoms  inocuater  wit1-  D  e :  sduticv 
alone,  resulted  in  is  ( ' Jonatha " 1  .  an:  3X 

(‘Bartlett’)  o'  blossor;  ln'e'teo,  presjtatiy  Cue  t: 
the  presence  o'  natural  ep-pn,t.:  a'  •  ' 

bacteria.  Measjratle,  but  n;  sicri'-' 
Ci'ferences  in  control  were  ottarse:  vr  mo: -lot* 
bloss  y  clusters  were  spra."-:  »  (r.  pc 

s:  rec '  crvcir  within  n:  j:  c'  > 


GFEi 


PS  ALL  I  Df  G  r.CT  ,  F.ETAL  I  S  D.AT*  and  TSIANTOF  Jf 
’BenaFi  Ph\  t  opa  thol  og  i  c  a  )  Institute,  f  L>c-)tc 
St:.,  GR  T  4  S  61  kifissia,  Athens,  Greece 
'•National  Observatorv  of  Athens,  Met. Insti¬ 
tute,  I.C.  bo/  Lu C'-M,  GF  11;  1C-  Athens, 

Greece 

••’Flant  Protection  Institute,  P.0.  Box  301, 

GF  3B0  01  Volos,  Greece 


Fire  blight  was  first  found  in  Greece  in 
1984  in  an  isolated  area  and  in  19ES  in  the 
island  of  Crete.  A  serious  outbreak  of  the 
disease  occurred  in  198”  when  it  was  found 
almost  m  every  pome  fruit  growing  area. 

In  order  to  explain  the  behaviour  of  the 
disease  the  climatic  parameters  used  in  Bil¬ 
ling’s  system  were  collected.  The  potential 
for  fire  blight  activity  during  the  blossom 
period  for  the  veaTS  19E4-19PF  in  three  dif¬ 
ferent  regions  in  Greece  including  the  region 
where  the  disease  was  for  the  first  time  re¬ 
corded  was  assessed  according  to  the  Billing's 
system.  The  obtained  theoretical  results  were 
compared  with  the  field  observations  of  di¬ 
sease  occurrence.  Generali'  it  was  found  that 
there  was  a  quite  good  correlation  betweer 
the  predicted  disease  development  and  the  di¬ 
sease  occurrence  in  nature.  The  epiphvtic  oc¬ 
currence  of  Er-ir.ic  cm.  or,  buds,  flow¬ 

ers  and  lea\es  and  its  possible  connection 
with  the  weather  conditions  ws;  a  1  sc  investi¬ 
gated,  with  the  method  of  washing  of  sample; 
t  -it’  at  different  stare  r  .  : r. ■ • ; .  s-  'ever: 
w  .  -  net  detected  a ;  e  p  ; j  r.  ' t  :  c  i  r  r  : :  t  c  f  the 


DEVEl,aPI*>T  OF  FIR 
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ft  H3-r  R  ID E>M 


SEIF  Q-NAFF  K  I 
(Pests  arid  Flam  Pro t e r t  j 
Center.  Ixofu.i  Cano  E<r 


Nat  i one  He 


The  lirst  own  breaf  ot  firf  t, licit  ha:  e>er  Enc*-  c* 
pear  plants  *Le  Conte'  variety  in  f>r ;  i  wa*  reco riF  ' 
in  1982  at  Alexarxtia  cjovemoratf  Du;  mo  198-'.  Ur 
epidenrcs  coverea  the  cultivated  area  of  Alexandria 
to  Ras.ni d  province  thet  moved  south  to  Behera  jv 
western  to  i-a.tr  El-S>eikh  cxovemoraie?  In  (9f 
epidaucs  covered  about  90  ot  pear  orchard*  lr 
Behera  and  in  1980  they  were  all  covered  with  inten¬ 
tion,  in  addition  to  the  northern  part?  ot  Qiarbia 
povemorate  Dtu  in?  the  gr-owm?  season  ot  198*  th*. 
Infection  war  recorded  in  Dahahlia  with  a  severity 
of  40  bios soed  bli^u  then  it  reached  75  to  98  in 
1987  and  1986  Incidence  of  disease  in  all  area?  ha? 
been  recorded  betweer,  15  upto  24  ol  April  Hindi  t' 
rainfall  ar>d  tenp>" -eture  were  favorable  to  disease 
incidence  Syrrrumai ,  -  >  gry  isolation,  ideniif  icat  ice, 
arid  pathogenicity  vmuch  ha?  been  carried  out  iron 
1984  to  1988  confirmed  the  presence  of  different 
B-wmia  Mry  lovora  isolates 


F.AS- 

e: 


DETECT  ION 


ISOLATES  OF  ERWIN]  A  AHl'LOVOFA 


AS  I  —  E--DAH  AP  V  ,  f  .  h  ;  f.~yXifk‘  1  w  ZELLE®*  and 
A-'.  A  A.  SHOE  IE. 

;,e ;  -rrrert  o:"  Fiar.t  Fathclcgy  ,  Far-Jt-  of  Agricul¬ 
ture  .  A-exandria  UriverEitv  ,  Alexandria,  Egypt. 

*  E.ciooische  b.notsa*,*  ta.  t  ,  he. Id  iter;,  Doe  senhe  i  r  , 
Fed.  Per.  of  Germany ' . 

Eighty  sever,  isolate?  of  Erw.r,i6  am,  lovora  were 
exar.ne-d  using,  th,e  raud  proced.re  of  kadc  and  Lie, 
for  plasmid  detection.  The  £ize  of  E.  amy lovora 
plasmids  was  determined  it.  compari6or  with  those  of 
a  reference  isolate  of  Xante, omenar  stew  art  1 1  SW, 
which  is  known  to  harbour  12  plasmids . 

Host  of  the  tested  isolates  of  Erwima  amn - 


lovora  (94. 3\,  harboured  one  plasmid  with,  moiecular 
maes  of  25  Heaadaltor, .  TF.ree  isolates  carried  2 
pi  as  muds  with,  molecular  mass  of  25  and  43.3  H.dal. 
However,  no  plasmids  were  detected  in  case  of  two 
isolates.  No  clear  correlation  could  be  abserved 
between  the  detected  pla»mid6  and  colonial  morpho¬ 
logy  .  virulence  or  streptomycin  resistance  of  the 
tested  isolates  of  Erwini  a  amy  lovora  .  This  may  atill 
leave  open  the  possibility  that  the6e  characters  are 
not  connected  with  plasmids  or  mav  be  correlated 
with  other  plasmids  not  detectable  by  the  method 
used  m  the  present  study . 


FC_F  OF  AVJ7RTTIC  PRODICTIO'-  B>  £f'<7v- 
HLhlXvL*.  EH.:.  I\  REDLClhu  THE  INCITE’.. ^  u! 
FIRE  BLIGHT 

VANNESTt.  L  SMART  LB  Zt'M'.n.  u  H  Vi  3  ar..’ 
BEER  S  \ 

(Em  j  .-nr,,  r  of  Piar.  Paih.tj.  g  C  .  t.  It.Kiiv!.  Jir.  ..  S' 3 

14R5;  E’SA) 

Strain  Eh252  of  £  herbuolo  if  highly  eflecirve  in  reducing  fire  bligt: 
incidence  in  apple  orchard;.  In  vuro  11  inhibit;  £  om/uiuru  r 
antibiosis  To  examine  the  role  of  antibiotic  produenor.  ir  the 
control  of  fire  blight,  non-antibiotic-producing  mutants  o;  Er.2.c . 
were  created  using  a  densatrve  of  bactenophage  lambda  a;  a  vecior 
for  TnS  For  two  of  these  mutants  presence  o'  a  single  Tr‘ 
insenion  has  been  shown  by  Southern  hybridization  using  a  probe 
the  7n5-containing  plasmid  pRZ  102  Test:  or.  imrr.aiure  pear  fruits 
revealed  lhai  these  two  mutants  were  no;  abo  tc  reduce  the 
development  of  £  amylovora  as  well  as  the  wild-type  strain  Eh252 
These  data  suggest  that  ant ibioli.  produ.;  -  i  imobed  in  :■ 
ability  of  Eh252  to  inhibit  £  amyiovorc.  Complementation  o;  u._ 
mutants  is  in  progress 


DfTE  Ra ;  MN’  Of  PATHOGENICITY  TO  PE  AFT  AND  AEILIT1 
T:  CA.5E  Tht  Hi  IN  NDN-riCST  PLANTS  ClONED  PROP 
EPhlNlA  AHYLCVClP'A 

VALTFD,  HAPOC'I,  A.,  HITCHIN,  P.E.  and 

KANDPIEuO,  J.W. 

( Oepc  rtme  '  t  o'  Biochemistry  and  Eiological 
Sciences,  bye  College,  University  of  London, 
Ashford,  Lent,  TN2S  BAH ,  UK) 

A  genomic  library  of  E.  amylovora  wild-type  Isolate 
CT1  was  prepared  In  tRe  costnid  plAPR3  ano  ■obilisec 
Into  the  capsulated  ■Jterit  P  which,  unlike  OH 
fails  to  cause  fireblight  sy^tonrs  In  pear  or  the 
HP  ir,  beans  or  tobacco.  Three  clones  were 
identified  which  restored  virulence  and  ability  to 
cause  the  HP  to  mutant  P.  Subcloning  and 
transpesor  mutagenesis  with  Tn51ac  located  the 
determinant  of  virulence  on  a  2.1kb  BamHl /H ind I II 
fragment  which  was  commor  to  each  c  lone .  This 
fragment  also  restored  ability  to  cause  the  HP. 


, ; :  .  ■  A'-- 

thv.  uica  end  > .  :  ! 

men: :;s ‘  <=■  .  ? 

I C  e  -  •  - '  c  •'  •  ;  a  • 
lec i  !  Ic  ;  .  Me ■  c;  c 

(  St  e  •  i  cr  dt  ca t  Mr  i  c 

r  r a-  • , 


w  i  t f  i  r.  r.  c  *  u  r  a  PC  :  -  c' 
Wmslcn-  Ct  ccl  has  oee- 


Inoculations  c  r  slices  o'  i  nr  a '  e  arre  fr.;  ;  . 

Sine  e  Cl  I  a'  ’  e  ;  '  '  c-  s '  >  1  s  -  =  sc  '  '  - "  ‘  '  t  .  c  ■ 

sions  hare  revealed  ar  htterooe-.e  n  in  viraierce  Dei 
co I o- : es  o'  the  i  at  “ : :  '  '  :  '  :  -a*  ".  *•- 
me  lesiOr  .  Cor;t  rse  1 .  :;si -  ;  cr.a-a:te'is'.  ic-  ; 
bacteria  era  i  re:  ven  stac  t  t  r. .  s  -as  true  ■  z  c  cr 
mi  cal  tests  as  we 1  I  as  fo-  prc:e'rs  arc  r  esse:  ra¬ 
tter  r  s  .  LM  a  stac  <  t  v  • T  -  e  s  s  :  -  a  -  a  : :  e '  s :  .  - 

similarly  found  in  culture  fro-  cc  !  itcl  ios  ,  *serr  .■ 

their  origins  ( bos  t  *  c 1 ar ;  c -  oecc-ac-'ca  a'ec 

Avirulent  variants  we  -e  rr.a  fcu'c  ir  we.l-de.e's- 

pped  or  even  dormant  lesio-s  t.t  w-  na.e  net  t-; 
able  to  isolate  then  fro  r  vounc.  exlencinc  <  e  s  i  o- s  c- 
from  evsudates,  whe-e  t  ne  t  a .  t  e  t  a’  pop.  1  a  t  i  o-  s 
actively  c  row  ng  . 
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Acrid  .7  tert ,  R- 
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Cat  iio.i.-  rTtrsiogred- ..  u.C  ■  analisis  c'  It? 
isilrts.  c*  u-».  a~  ■  :a  fror  var.bjj  Pcsaceows 
-,d£‘  tLT.s,  cc-ieclec  fror  5  states  in  tne  USA  anc 
IC  fereip-  countries,  producer  a  library  o'  7  fatty 
anc  Cutcse;  cotracteristi:  fc:  this  sg'ecces.  wne 
3  strains  wers  orowr  fer  i.  2,  a  'ic  f  flays  cr  i 

nine’s  met.  _r  E  (K5;,  nutrient  aqar  (MR,,  anc 
trvrt  ttess  sc.  a-ar  (TSR  a*  2"  2,  tne  psrce-itaps 
saturated,  eve'-carto  straight  chains  (Class  A; 
•ere  sic-'i 'icantiv  higher  on  GVCA  tha-  a  the  otne; 
me-ta.  Or  na  anc  T SA ,  tne  saturated,  oofl-camon 

st*a; — *  che;-s  (Clast  E  were  3-c  times  rugner  the  ' 
cr,  GiCR  a’ic  fa.  6c  cells  agec,  ccnxentraticr,  of 

saturated  aciou  (Class  A  i  6  increasefl  anc 
unsaturatec  atucs  (Cias:  C)  decreased,  resulting  in 
a  sK:ff  c'  the  ratios  fr or  1.2  tc  1.7.  When  nine 
streptomycin-resistant  (Sr.),  ano  5  strep-susceptible 
E .  amylovcra  were  grown  on  TSA  for  3 


(551  strains  of  E.  amylovcra 
flays,  tne 


CCnS’S'eTly 
tne  5A 


ercentage  c*  cvclic  acids  (Class  F)  were 
iower  (3. is  o'  total  fatty  acics)  for 
s:ns  tea-,  for  the  55  strains  (7.1*).  The 
observe-  'cr  unsaturatec  a;  ids  f*>: 
t'  37.53,  ex-  55  strains  with  32.94  of 

y  tre  ratio  saturated  tc  unsaturatec 
r-  'cr  SP  strains  »as  1.2  anc  for  55 
Th.s,  stre:  resistance  o'  L  an. lovora 
,  be  orec.cte:  by  oetermini-ic  sue-  ratios 
nelys i s . 
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MOLECULAR  BIOLOGY  OF  F  ATK  jCEN  ’  T.  1 l-  7  hr  CL1-' 

Er  - ;  '• :  a  an  cvep  :  e - 

COLLMEP  .  A 

(  Dtpar Lmer.L  of  Plar*  F a  t  jug c  \  C  .  .  L :  .  •  • 

Ithaca,  NY'  14833  USA; 

The  genus  E  rw  i  r. ;  a  er.c  ompasse  :  diveit*  en’.eroDar'er^ 
tha t.  share  an  ecological  as  r  oc  ,  a  :  .  v  .  :  t  ;  .o 
The  molecular  mechanisms  ur»aer  1  v  *  r.g,  :r.»  cL:.0sti 
caused  by  £  airvlovora .  £  Stewart  i  i  and  the  "soft- 
rot  ervinias."  £  carotovorc  and  £  c  h  r  v  s  a  -  :  h  *  rr  .  . 
are  now  being  investigated  with  genetic  tools 
developed  in  the  model  enterobac  ter  i  uir  Escher  i  ch;  a 
c c  1 .  These  studies  have  revealed  that  tr.f  primary 
disease  determinants  are  as  difierer. r  as  th< 
diseases  caused  bv  these  bacter.a  Fc.tic  e'.c-’^es 
play  a  key  role  in  the  tissje  mart  ratio:  cavK  :  • 
soft-rot  ervinias.  whereas  extracellular 
polysaccharide  production  is  important  in  Stewart’s 
wilt  of  maize  incited  bv  E  s  :  e  .  :  .  . 

Ex  tr acellular  polysaccharides  contribute  to  the 
virulence  of  E  amv  1  c  •••  o  r  a  b  -  *.  ere  b  ^  .  ■  r  ;  •  ur 
produces  no  pectic  enzymes  and  the  nature  of  the 
primary  disease  determinant  is  unknown  Current 
research  on  the  molecular  biology  of  pathogenicity 
in  the  ervinias  is  focused  on  core:'-  jeJ 
Identification  and  evaluation,  o  i  \  r  i  z  -  -  •  d  .  1  -  * 

determinants,  elucidation  of  the  me  char,  .sue  c.  -  n „  . 
these  factors  are  regulated  and  c- „  -  o- 

•xploration  of  additional  facto:  that  cor.rr.bute  re¬ 
plant  -  mi  c  robe  interact:-:'  7  r  ■  -  ... 

serve  to  introduce  the  follow.'-,  sf  s  s  .  c '  •  v 
emphasizing  factors  that  are  cctt-  •  t 
pathogens  but  not  necessarily  snared  t  w- h 
studied  ,  nonpar  heger. : :  e  n  t  c  r  ot  a  -  :  f  :  .  a  .  .  r  -  £ 


<  kh  A7  i(;\  AM'  Ah  Ai  Yb!^  01  MI'T-WTS  OF  r/.’UWM 
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b  \1'‘Y  V.  \  ;.  PM'l.iN  ]!•-;•!  I  A  r  H  T  N  T .  J  5 

Lahurau;.'*  n-  Pu’ !  c  •  \  f  £•  1  a  ■■  IN  K  A  3 1  r u*  <  laud* 
H^ri.arc  1  7uj'.’  I'av-  1  '  ‘  *  '■  F'arirr.  2  St  at  ion  d<  Pathologic 

m  C'Iqi1  JhtlA  L>- _  .  nu:-  r  -l •  o i  Augers,  frai.ee  ; 

7  :.-  £rviri;r«  arity;.>.  £tr.-.  :  (TIl’’hi30  i-  a  natural  isolate 

show,  i.  c  stable  virulence  oi.  different  host  spet  ies  susceptible  lo 
fire  bliet:i  For  this  reason  this  strain  was  used  to  isolate  avirulent 
rnutaiitr  Iransposor.  mutagenesis  was  realized  by  using  MuPR13 
which  confer*  ^ysianrr  to  chloramphenicol  and  gives  stable  in¬ 
sertions  b-.ca-jvc  transposition  functions  have  been  deleted.  More 
than  4000  (  cion'--  wer*-  screened  for  the  lo**  of  the  abilitv  to 
indue  exudate  p.-oduction  on  apple  calii  (C'al"  clones  1  The  40 
prototrophic  Cl'-  n.'j*a:  *.c  "  i  a  single  insertion  were  tested  for 
symptom  production  on  apple  and  pear  seedlings  and  on  axemclv 
crown  u;  p.  ar  i-e"  g-  JJ  ( ’al"  done*  produced  s\mp- 

tomc  on  an\  tvpe  of  host  material  On  apple  and  pear  seedlings. 

<  ■'  •  .i  1  F  fi  P  !  4  30  aiid  i  7  si.  wed  *edw  .-d 

virulence  on  axen  v  grown  pear  seedling*.  tlio>  all  presented  di 
wr*«-  d*'gv-  ■.  -  ...  J I  t’a!"  cloiie-  were  tc.ai.v  a\ indent, 

thev  prod’i.'e  no  'V  in pt urn  neithei  ori  appb  and  pear  seedlings  nor 
...in-  ■_  -  -  .  •  >•--  :  i  .  •  J  ;  r  i  :•  us-i  ’  i;  ..tani  -  were 

tested  1  :  ■  n  .  •  .  v.  4 1  . ; u •  •  !.  •  persensitive  response  on  to- 

-.!•••  hi  v  . ; .  . ;  1  - 1  ■  to  i:. du*  *  II  If  and  16 
v  .  r<  •  7  li<-  :r<  ,'i  v  -.  *  ha*  1 1 .  t  lie  a*ca\  o»  call* 
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FI  ICITATIOS  OF  THE  HYPERSENSITIVE  RESPONSE 
t  >: HLRJCti:-'.  u'u’  CONTAINING  A  CLUSTER  OF 
PATHOGEMCITN  GENES  FROM  ER»1SU  ASTtEOVORA 

BEER  S  N  Zl  MOFF.  C  H  BM'ER  D  W  SNEATH  B  J 
an c  L.AJSN  R  J 

(Department  of  Plant  Pathol,->g>.  Cornell  University.  Ithaca  NY 

14.-.5?  USA; 

Hrp-  mut.inlf  of  £  om\!o\ora  deficient  in  pathojtcnicits  and  the 
ahiiits  to  elicit  the  hypersensitive  reaction  (HR)  were  created  by 
lambda-TnlU  mutaEcnests  Members  of  a  cosmtd  library  containing 
vtld-tspe  DNA  of  £  armlmorc  were  mobilized  into  selected  Hrp 
mutants.  Cosmtds  that  restored  pathogenicity  to  the  mutants  were 
sell-selccicd  on  immature  pear  fruit  and  then  tested  for  HR 
elicitation  on  tobauco  Previously  identified  cosmtds  restored 
pat  hog  e  n  ic  its  and  HR*elicmng  abtltts  only  lo  three  tc  nine  spectfi. 
transposon-induced  mutants  of  £.  cmyknora.  A  recently  identified 
cosmtd  pCPP-OU.  restored  these  properties  to  all  18  transposon- 
induced  Htp-  mutants  (and  two  naturally  occumng  mutants) 
Further  work  shoved  that  pCPPdnO  contains  a  cluster  of  hrp  genes, 
dispersed  throughout  a  45  kb  region  of  chromosomal  DNA. 

Eschenrhui  coli  DH5  (pCPP4_V))  elicited  an  extrcmelv  rapid  and 
strong  collapse  of  tobacco  leaf  tissue  following  infiltration.  In 
addition  the  cosmtd  conferred  HR-elictiing  ability  (in  tobacco),  to 
several  other  species  of  Er*ima.  The  reaction  of  immature  pear 
fruti  to  inoculation  with  several  species  of  Er*imo  was  altered  by  the 
presence  of  pCPP-Du 

These  results  clearly  indicate  tha:  pCPPdSO  contains  a!)  the  genes 
needed  for  elicitation  of  the  HR.  and  that  these  genes  arc  expressed 
in  £  coli  and  in  other  £n>tnu  species 
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’  r.  A„tumr.  Iff  a,  s;t.;  tors  chirjrurj'nc  c:  fine  blight 
vert  observed  in  a  sir, git  pear  orchard  of  Fassa-crassana 
variety  in  Archadia  District,  ir  central  Felcpcrese.  The 
development  of  the  disease  in  this  area  has  beer,  close], 
followed  and  the  correlation  between  the  v e a t her cond; t ions 
and  the  evolution  c :  the  disease  is  attempted.  The  ne>t 
spring  the  disease  was  observed  in  the  island  of  Crete  or. 
Fassa  -  era  s  s  ana  \ariety,  ir.  the  island  cf  Cefalcr.ia  on. 
bond'd  la  variety  and  in  at  isolated  aTea  ir.  Northern  Greece 
on  General  leClerl  varietv .  In  19Sb  a  new  focus  of  the 
disease  was  located  in  the  island  cf  Lesbos  again  on  Fasss- 
crassana  variety.  The  year  IPS"  was  the  'ear  for  fire  blight 
spread:',  i  r  C  n  e  e  :  e  .  During  that  \  •.  a  r  the  disease  1  -  tee: 
observed  m  rest  cf  the  peat  growing  s'tas  in  C'eere.  "he 
disease  was  also  fc^r.c  or.  sore  cthc:  h:sts  including  apples, 
quinces,  n.espillus  and  wild  pears.  I  r  u ;  n  c  c-i-'.cvcrz  was 
isolated  m  all  cases  and  the  path' gem:  abclc'v  cf  the  iso¬ 
lates  was  verified.  The  rerphei epical,  pu > s ; : 1 c g : c e  1  an c 
biochemical  characteristics  cf  represertam.t  isolate?  c: 
the  bacterium  from  different  local. ties  and  hosts  have  bee-, 
studied,  and  compared  with  that  cf  reference  strains.  The 
serological  reaction  wit1  antisera  prepare;  a  a  :  r.  s  t  refe¬ 
rence  isolates  was  also  s'.,  died  Fro*  the  r  e  s .  1  :  1  rv :r '  - 
it  car,  be  concluded  that  fine  blip:  ‘  :r  Cree.e  i «  a  seniors 
problem  and  the  causal  bacte:  _  u-  _  ha  toe 

characteristics  c  f  the  t  . :  c  s t  m  ; ;  . 
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tc  C  e  r  Fell  5  r|  iiiiics  ^  [  t  r  :  rc 
c?.  C.F  ft.'  ;  C  he*icc. 


i'f  '  t  :  :  ■  :  c  ‘  ‘  ■  t  i  c  “  •  i  r  N  e  >  ■  cc  »[;eiret.ir 

Ip:'.,  re  m  c  :  >  e  r  :  a  rc  w  '  :  ►  e  >  :  c  c  C  i  t  >  .  Or  the  tasis  c‘ 

c  '  '  .  :  •  e  :  :  "  c  •  c  ;  e  -  :  :  -  e  ctse'va  tiers  the  cisease  ,  ? 

-  .  c  •.  •  •  :  -  ;  <■  .  .  :  ,  ,  the  r  e  a  '  a-  r  an  r  •  e  c,  •  :•*  r 

r i ;  '  -  c  ‘  ' '  n - e  , e  -  -  *  t  '  e  State  c  1  tt  if vaFvc  , 

Coe-::.  Zecatf  :a:  .  f  e  •  ?  F :  t :  <  ISC’  ,  Jalisco,  h  em  a 

c  e  -  ,  !.e:  a  a-:  ► e  >  :r,  •  :  -  tec'.  ’ - e  sa~e  applies  tc  atne 
e»ce:*  fat  t  -a  ' .  Let  re::-te:  ’  '  S.:  a-n  J  a  1  i  < ; c 

SDre  f  a  ' ; s  c '  t-e  State;  c  '  Dituet.f  and  he*  ice  accurate 
es;  irate?  c  '  lessee  a-e  ' a  c  «  i  r .  r  i  r  e  tiler;  of  pear  arc 
p •  '  a  :  a  -  :  -  r  -  a  tea-  c : .  e  - ■  e  -  •  s  *  e  State  c '  r  e  >  I c  c  ,  C'«- 

pir.ee  '  e  c  1  c  r  .  f  c  ■  rs  r  ,  »e  a  '  s  .  f.  c  c  h  '  s  postulates  were  f  u  !  - 

f  i  1  1 e  c  with  t  f  a  :  a  - t  '  a  .sc  at  e  c '  flowers  an  c  the  tatter  ia 

w  e  -  e  i  c  e  r  :  1 '  • e :  as  t - w  . '  1  a  a ' .  :  c  v  c  r  a  .  Eiccherical  tests 

f  c  '  pear  is:  a'e  use  tre  ; a " a  at  t'e  p ,  -  a  c  a ' t  h a  iscla'e 


FIFE  ELICF"  If-  NuP.WAV 
An  Id  Sletter. 

N:rws;:sn  Flart  Protection  Institute 

f  c .  to 

K-:<  ?:  A.S-KLK,  Norway 

Fire  blight  was  detected  for  the  first  tire  m  Norway 
in  iff*  l:  w;-.c  a  limited  outfcreeh,  confined  tc  e  r-ral 
area  and  the  suburbs  cf  a  city  or.  the  west  coast  cf  the 
court rv  different  species  of  Cotoneaster  were  attached 
rest  £  s  n  i  c  _ :  1  y  the  tread  leaved  species.  Infection  or.  apple 
c:  pta:  wac  r.ct  found.  An  eradication  programirr.e  was 

started  and  has  teen,  continued  for  three  years.  An 
in  pert  an*  con  elusion  tc  be  drawn  from  the  campaign.  is  that 
it  is  alrns'  irp:ssible  tc  eradicate  fire  blight  once  it 
ha.  entered  tre  private  gardens  ir.  a  suburb.  However,  the 
e  :  ;  ;  :  t  t:  p  :  e  .  •:  r  •  the  disease  tc  enter  nurseries  and  tc 
spread  t:  ctr.er  parts  of  the  country  has  sc  fan  beer. 


S '  =  :  E  .  l  .  2  u\  r  c  E'fc  ;crir.".  c  •  ;  c r  ‘  1  c ‘  ’  \  -  1  c  =  '  :e  ■ 

Herjoc  Det-S'lr.t  •  t  o'  F  t~:  Frc-te:'  ■  ;  ►  •  ■  c-  tz"  -•  t-'1 


f  ■  i-  •  i  A  c  ■  e  we.  '  t  - :  '  c  -  :  U’  t 1  •  '  ' 

y-j'c  fee'  c'i’ec  e;  F .  l  •  f  " 

Gc'.'iet  »  f  r. .  -  1 1  ■  e  e  *ey-:  c ■"  :  •  c  '  t  t 


1  Fc.  '•roe  e 
Vi"i  t»  ,  tv 
.  t :  i  r  to." 


cossts '•  t  '•  i  ’ '  .  OFF  >r  r '  c  ne  C-- 

K’.ir.  otcectir-  cf  v  r.  ■■  t  too-  e.  :  •  ve  -e.  c  n:.-i 
wne:  prc-oeoj'e?  tc  uff  t:  c  -  •  *.  = '  •  »:  t  -  • 

ir.pu'ipfc  tc  erECCf.t  fit  '  'ft  irtKU:  C'C 

cec.  This  ioet  wes  enr-Gonec  wher  toffohe' 
c.  -  inc  Ke  .  the  June  •FEE  . 

]  r.  Afrit  1 96 1 .  the  cnsfccse  wf:  o  fe"e:  f  f 
tcjilr;  ,  i  nc '  us:  no  t  pee'  c-t'-r-c  '•  f -■= 
infections  »ere  e's-c  rcticer  -r  t  c.  -  ;e  c-ce 
fo.oretle  for  ‘ut  t'fcht  -t:.  ;  ‘r  if  • 

preiioust)  lr-'ectec  ptc'  o-C'erc:  .  he ,  e".  he ‘e*  < 
ftctions  were  fcu'-c  ir-  £  •  fit-  S'tes  f  •  e t 
c'.t'Cs ,  ptc'itec  w  t»  tc''i-:::'t  t.t'.'-rh 
Jr,  1 9c  f  .  [r.-r.-.e  a~  ■  c  ■  e  ctwse:  het.  -  i-'e: 

nr'th  on-,  site  cf„Ue;  •  ev '  the  ip  th-ee  c'cht-rs 
t  -.=ht  -  the  ro'l'err  tcaste'  [';  ■  e- :  - 
two  C>ee'  orchc-cs  m-'tp-.ec  i'  f  t  test,  "f  s 
the  cisfcest,  resultir-c.  i>  it-,  to.  m;iot-:e  :  • 
c he ' o s  fro-,  whicr.  Er*ir:a  srr>lc>r't  mz  fee  n: 


-■  ’t  fo:t:  o  - 1 r  tne  cilemrf 
'  .  r  ^  Br~  ‘rio-e  T ne  ir'lic'- 
,i-z:  e’e  f  re  L-t-, g1--.  »es  ncti- 

coitari nat.ee  orcheros  were  founo 


-,pr-  r,e,  sites  scattered  in  the 
cest-t  the  south.  Fire  t’lonc 
'  so '  ir.c  o'  i  F?  ~  wes  net 
f.  -'tice'-ce  of  the  disease  ir 
-.he  Ss>.  .  fire  ttiprt  lr- 
i'Ci  c'-c  th-ee  apcle  cr- 
E  ■  r -  o he”.--:  -  anc  ’Slo-’  ). 
off  croic'c;  :  ir,  the 
tpcete:  i r  t  neo  reo-or  for  fire 
s:.f  t'-r  disease  wa:  r.:t  cer  i- 

■ft  c‘ staff  ir  sd-T  cr  tr.e  O'- 
t  . cf  i r  o  -  e.  10.-!  yes-s  . 


L’TLIS  ATI  j*«  Or  F  K'HS'C.  f'-t_  ANTlBOItlE?  TO  DETECT  EMMA  AMYLOVOfA 

iro  have  bee.  prrrarsd  Dtfferrr' 
co~7i.-T.  u-.tr  Lhc  a-a...' 
*r:  rr.of  cr  par  bactc~ia’  colrfc 


The  advar.tapT  a.--;  i  %ci.a-.tap*  s-  . o' I’-r  rr.lx  use  to  detect  the  bartena 


H-jtsch-r-,? )  P  -  -  •  P-.  r  J\-1 

Fo._  ::  dr;  s.  .  ..  ..  N:. 


Ef  e-._s  f  f>  f  ffD“  a:  =  .e  tissue 

e  •  :  .  SA'  1  ON 

C  r  -■  :  0  oj'o  »'C  Siston  c  Cli'k 
Fta-c  I  -  s  e  =  s  •.  s  D'v-.sior,  SSEF,  Auckland,  Ne»  Zealand 

A  Ds:  h, -•  c‘  sa  t  • :  -  r.etnoc,  us'n;  a  ^F-labelled  probe  allows 

d  r  e 
o'  E 


P'b 


a  C:  -  j  j .  c  c  i  u  r  1st  n  5  units  te 

apple  ca'y>  tissue.  The  method  has  beer- 
:  insirtfc'  procedures  that  regulate 
»-li  net  disseminate  fire  blicht. 


1?5£-1?SS 

?rara£  t, 

Fire  lligit  has  beec  fouai  for  tie  fir at  tire  in 
::r-  lrf£.  The  prese ".:e  cf  Erfiria  arplcvcra  /Za/  *a: 
cc-cfirrti  or.  Crataegus  trees  arc  Cotcreaster  shrubs  at 
f cur  s i tea  is  tie  public  parks  of  Fra-ue  citv.  1c  1957  , 
the  disease  ras  dassevered  net  only  oo  Crataegus  /IE  si¬ 
tes/  aid  Cotor.easter  /l  site/  but  also  on  halns  and  Pv- 
rus  /l  tree  each/.  All  tha  plant  sauries  in  which  Ea  teas 
ccafira-ad  tc  be  present  cace  fros  the  territorv  of  Pra¬ 
gue  ar:  t.  c-  closest  Ticar.itg  cf  the  city.  D'urirg  lQi;  , 


fire  bli'.t  outbreaks  were  fcur.i  a",  lid  sites.  The 
•  s'-  -n  -: :  tha t  disease  is  prese  .tl.-  distributed  in 
str-l  and  nor  tin  es  t  F  chezia.  Tie  rlauts  affected 


h :  s ~ oc  or  r :  c ;  h : »,  r f  4 i- ; :  • : ' :  - ' 1  c  - 

Le-ue  f.  Ser»'ce  Fecce  Ot  ‘it  f  c  ot :  vtce*.  e~>.  D&>  .  Pr*'-£ 

Vir.cerL  ►  Ser*ce  Ce".'c'  oe  't  Prolecfc'  cc ;  6-».  Peis,  Frfir»ce 

Fire  t  '  c  *"  1  C'se£?e  we:  firs*  recede:  u  the  r  :  -Lr  c*  FrC':€  cr  he»bhopr:$  cj>- 
1  r  ^  c  7  ■  tr  c'  a r  urit  >r^'’  m  c  -  rf "  t  ne  t/6iterie'i  pe t  hoge" 

wes  detected  *. r  so.*/  c'  F'f-e  or  pfc lree:  ^  *  ?  £■ 

Ckjrino  the  seasons  15£T  end  1 9 £  1-  fire  bright  was  repcrtec  ir  Ffcris  area  enc2  In 

the  * va’  de  Loire'.  S'nce  the  appearance  e*  the  first  s yrr.pt oms,  the  Pla"t  Pro¬ 
tection  Service  has  identifier  eM  the  affected  host  plants  detected  by  prosper- 
tion.  7ms  statement  gives  a  rether  gr>oc  idee  of  the  relative  susceptibility  of 
genus,  species  a^d  varieties  tc  that  bacte-ia. 

The  legal  procedure  described  in  the  paper  concerning  territory  survey,  control 
of  ccynne rc i a i  exchanges  p-ofile»v  and  eradicatior  measures  have  widely  contribu¬ 
ted  tc  limit  the  geographical  disease  progression. 

In  1965  first  symrtors  were  observed  during  early  spring  or  pear  trees  in  the 

south-west  of  France.  The  foresee'  occu-ence  of  secondary  blossom,  period 

specially  or  pear  cultivar  "Passe  Crassane  durinc  Wc*  and  ujre  must  incite  to  a 
great  vigilance. 


the  potential  vulveme: litt  t:  fifj  blight  of  flap  ant  apple  cpcps  in 

Ttl  GlJLFUFLN  VALLEY  VICTORIA  AUSTRALIA 

Sb:jsw  C  V  i  a  a  1 1 ;  e  e  *  Flar:  Pesearcb  Institute,  Department  of 

Agriculture  and  F  _ :  0 I  Affairs.  Burr.le;-  ,  Victoria,  Australia,  end  Ferry 
Atley  CropwMcb.  She  p>  a  r  tor. ,  Victoria  Australia 


Although  Australia  ha'  b  :  l :  t  :  ..  rec.oir.ed  free  of  fire  blight  the 
r  isl  cf  :  t  t  r  :  '  ir  t  r :  c  - :  ed  i'.  .■ ■  t  r;  is  now  increasing  ow  *r.g  t : 

the  i'  :  *  .  ur  •  cf  port  fruit  g -c  p  «£*> :  i  r.g  material  imported  irtc 

t r '  c  _  e :  •  :  1 1  e  g  a  1 1 .  f :  or  c:  -;;r.es  having  fire  blight 

7'  •  ;  ■  -  '  .  c .  *  .  :  -  c  '  a ;  ,  1  ‘  fr\..l  free  tone  of  these  countnei 

cu-rc-i.'  ur  J  ’  c'-sidc:c’.:  ■  *ls"  co-tribute  tc  this  nsV  .  theug1 

*  ‘  h *  r  •  . c . 1  7  c  th*  pttentia'  i  r ;  a  :  *  cf  f : re 

b  2 i g  w  o:  t hr  p: - e  fruit  ind  -  ' ■  A  -  *  -  a  1 1  e  ,  especially  the  pe c  * 

1  r  d  *  a  «  -  -  w  Ce-r  :  «  •  c  1  ’.  e  !  s  ^  4  *  v  f  p :  t  €  -  t  :  a  1  vu  2  -  *  r  a :  :  I  :  t  ;• 

c  f  t ‘  *  p  f  :  -  c  r  . ;  .  :  •  t r  •  C-  ~  .1  „r:  \  a  1 1  e >  l r.  Victoria,  where  e 

t  Ftcprrt-  c4  th *  rr  '  i  A>sTg2ia  is  located  Published 


F  e  s 
a  T 
I  •  ' 

r  .  . 
cc  r 
\  a : 

(hi 


-  c  'c  v*-‘  uscd  .r  tv.s  assess: 

r,  c  \  c  t  ccr.d-  :  i  \  e  t  c  se  .  e  re  fire  tl  igv  t 

v  r  a'  '  frr:.f  -  d'  during  the  tlcsso-:-, 

'  a  i  t r  '  :  *  were  1 :  f  single  l  r.  f  e  c  t  i  c  r  da '  s  an.  d  !  ^ 
c  ■  rf  the  1 :  :  e :  ;  : '  :  ir  this  region.  It  is 

c.'-  r  p*  ■  '  ‘  c*  t'-*  pea-s  grown  ir  tb.e  Gculb.— 

■  h-r-  i  ■  c  v.  l  liar  w  1  :  liars-  E :  -  Chretie' 

'  •  f  r ...  c*.;  .'ere  w - d  be  highly  vulnerable  tc  fire 

'  Is-  i*  ’  '.:ed  m*c  th'  co-rtr. 


r i.  or  flDwXF  an:  llaf  surface  of  plaf  tfelf 

in  >  y."'.'  i/i;  .  c,; *iF.i 

Cr.c'-les  K*.NCE*  ,  Jea'-Cleude  LALAKDE .  Gerard  LACHAUI  , 

Felt*:  Cn ’.’Til  a-  d  Jean-Pier  re  PAULIN 

1  N  F  t  -  Stetio-  de  Pathol ogie  V’egAtele 
BLA'.  -jj^ZZ  -  ^9001  AhJERS 

Ir  3C'C:  ?v  hundred  flowers  and  500  hundred  lee\es  were  col¬ 
lected  wee»l>  ir  t  c  orrur-e  r  c  i  e  1  Pe  sse-Cressane  orchard  with  er  history 
of  fire  blight  since  19&u.  Bacterial  populations  were  monitored 
by  westing  c--cp-c  with  distilled  wreter  and  plating  serial  dilutions 
o'  ii rt'.  z  •  A  special  regard  was  applied  to  E.  acjlovore. 

E  herb -col*  r  eyrlogae,  P.  flooreaceoa  end  yellow  pigmented 
pseudor  :  r.eds  E  aatlovore  was  never  recovered  froc  healthy  flower 
as  well  as  frotr  healthy  leaves  throughout  the  growing  reason  vith 

the  ex  .e  c‘  ]'°\es  located  Just  under  active  oozing  s yir p t oils  . 

E  herbicole  end  P.  fluoresoene  vere  detected  froc  time  to  time 
and  ®porad:ialv  In  the  orchard  on  flowers  and  leaves.  Conversely, 

F.  ayriDgee  and  yellow  pigmented  pseudooonads  were  detected  early 
on  flowers.  The  populations  increased  during  bloon  period  and  spread 
all  ovf T  th*1  sa-:2ing  plots  Thereafter  their  populations  were 

detected  c-  almost  each  sampled  leaf  and  remained  at  high  level 
(10-  tc  10-  c  f  u./leaf)  during  ell  the  growing  season.  These  result 
ccrfirc  T  r  1  ‘  P  a*\lovcre  have  not  an  epiphytic  fitness  ir.  its 
t :  c I  of . : fc .  c>-.t  urder  our  condition,  either  on  flower  or  on  leaf, 

f.  aynngae  and  yellow  pigmented  pseudomonads  are  better  epiphytes 
the'  E  herbicole  end  P.  fluoreacens  and  could  be  good  candidates 
b  prte'tiel  ticlogccel  cortrcl  agents,  provided  some  antagonistic 
b-.te'-fc  ce-  be  found  among  then. 


Dm  :t:>  :-rb 


7v:  of  t-f  re2£-i:L*M;  :«*>«■<:  d.rt  blip*.  Od'lcif. 

f  :  LnLL.rj-  «-»  it.  e  run  •.  r:-  .  . . . i_-  if  -*l:pe‘ 

Cf  fare-  disease  cl  trace.-*:  c.e  v.  f  £  eerie.--.  •.■  t » -  sue;_-  r- ~t  f.tseere:. 

^•C3r,c  t:  e  efflc-tac  cf  d-fftrev  B*i;edr  far  disuLdectuiig-  eL££_-;  r»r* 
•v*L_ite: . 

ft.*  autfce-  trill  preeer*  results  cf  asTer-tl  sad  np«tt  trials 
conducts:  fee  tr.e  last  sigh’  veurr  ll  e rpc runs r •. C  fieic  ll  DAA. 


£•.'.  r_:kr cf  lQv oaa  cr-  peak  uc  appj: 

Ter  vs"  oer  2»e*.  ax  t* :  j5 1  i  e r J.  Jenisiesic 2 ,  U.S. 
c'  A;;.tv.:t-:j .  A- . ,  Agcalacua’  Fruit  Researcr  Sutler., 
i  e  ,  *- ;  ‘  v.rtfie  ,  L’S- 

Apcle  ax  pear  fr.:t,  located  a*.  different  distances  to  active 
shot:  c  1  i  r  - 1 ,  »s  re  e>c".  ,??  i-.ter~.allt  ax  externally  for  tne  pretext 
o'  Er»:-ia  a-  1  -  ■:  r: .  t-  _  »  cexjt'.e:  it  3  U.S.  states  av 

C-tarit ,  Ca  ,.z-.  Tv.  u-ttt.j-  »?:  net  recovered  f  rcr  tx  cere 
t :  s  s  je '  Xsl"  appear  :x  "ruit  collected  f  rcr  tlight-'ree  trees  or 
'rcr  'rui-  attar ’er  at  least  l.C  n  c. start  Tier  visitie  synptors. 
he  »e  ve  r ,  E.  a- , : : . : re  »•=■  c?"  s  1st  a~-t  1>  iscletec  f  rcr  tx  surface  c' 
per-:  fr.;t  :  lierta-  'rcr  r:  *-»?; ,  ax  occasionally  f  rcr 

s  1  x  :  -  t :  e  ••  •  Cr_  .  is  c*  s  .r'ace  sterilized  apples,  ccllettet 

'rr  a  ;  :re"t...  xalf  .  tree,  a  c  x;.r  .  cclr  storage  'cr  a  month s , 
oe  velxe-  tltct  s .  x  t  x  s .  a;  ctrcaxr  tc  15  c‘  fruit  (.nr  tli  enter 
tree:.  Telicio-f '  tr.it  'rr  1  s.xtrriess  ore**  res  i"  *iasXxto' 
';.  -■  :  •-  c..  s  r'are  tarter. a  wire  eradicate: 

;c:  ’  r;  ..ter  o'  't-:  ;r .  j-  o'.or.ce  pus  0.  ft  Or  the  1-77 


DC  TEC" 1 3, 
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in.-ieasing1,  used  ir  the  diagr?;.  or 
-  .  -y:r  -  eg  tnt  bartenurr  E-u.r.u  an  ,.w 

'  -  -  ■  r L  F  • .  •  -  a  re*  va'iar;  of  this  method  har 
»h  ;r  i  fa/s  a::  mo-e  easily  to  us;  tF.ar.  the  corner - 
i  rtc-.'t.  r:  radioartnt  substance;  Id  the 
--'--I'  ?  -  -  -  -  -  J  a:  ce .  of  DN  A  - h>  b'ldiza' .or 

:  r.:r.radioa:tve ;  ir.  contrast  to  immunonuorescent  la¬ 
ri  dsrutsed  Tnt  secsit:vit>  of  these  different  method. 
pr r •-  id  r:  eiier'is!  irforir.atior  on  their  optima'  usage 


ISOLATION  OF  LYTIC  PHAGES  OF  f  AM)LOVORA  Joe' L  YAWESTE. 
jea-  Pierre  PaULLN  l.VRA  Pathoiogie  Vt|eu!e  Btaucouae  49  OCX;  Angers  France 

A  st:  of  lytic  phages  of  £  arr.ylovo'o  were  isolated  from  sewage  and  soil  from 
f.v  L  LL  :  infested  orchards  The  ability  of  these  phages  to  produce  plaques  had  been 
tested  or.  i)  22b  strains  representative  of  the  genera  of  piant  pathogenic  bactena  ii ) 

6-  soa.r;  of  eptphync  bactena  isolated  from  fire  blight  host-plans,  ini  22  nor,  £ 
u  ...  .  c  strains  isolated  with  £  arr,\lo\ora  from  fire  blight  lesions  Onh  Er*-,rua 
sr_  w  ere  smo  e  to  the  phages  isolated  Of  22  £  herb. cola  strains  te Sled  8  were 
se  >, .  *  tc  or,  t  o’  several  phages  but  none  of  these  strains  were  sen  sib  ve  to  all  of 
.  of  175  strain;  of  £  an-.ylovora  tested  161  were  sensitive  to  al1  the 
phuge  s  w  here;-  the  others  were  sensitive  to  at  least  one  phage  The  specificity  of  this 
st  o' phage:-  for  £  an-.  tlovoro  ha:  beer  used  in  the  latvoraiorv .  along  with  other 
d.agno  lev  to  confinr,  the  identity  of  this  bacterium. 
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reassessed  critically  at  r  e  p  i  i  t  r  1  r. 
possibilities  cciiiieui  ere  fire  c 
Questions  reed  tc  he  rtre'il))  {rer 
broker.  ic»r.  into  e  series  of  precis 
vi i  c  F  ,  vbp  erd  rev';.  Scce  quest  :  c 
it  it  important  tc  ttete  c)eer);  v  r. 
distinguish  subjective  f rot  object: 
distinguish  possibilities  (tesed  cr 
pr obs bi 1 i t le s  (becked  by  good  evide 
epidemiology  end  host-peresite  rele 
to  explore  questions  vhich  6een  tos 
erswers  in  the  interest  of  diseese 
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*  -  9  .  e  s :  :  c  r  r 
ere.  w  h  e  r  ,  uret  , 
te  fr:  .f ’f  a  •  : 
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viderce)  free 
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B.  Trvcr.sor 

E  Ehef 


THE  HONEYBEE  AE  A  POSSIBLE  VEC TOP  0r  E  R  HI  M  A  AMY10V0RA  (BURR.) 
KINSbOe  ET  A.. 

Lutga-de  De  Wael,  Myri  an  De  G-eef,  Octaa'  Va-  taere. 

State  Nem.atclogy  arc  Entomrloc.  Resea-ck  Static- 
fc^-c.  Pa-  Gansbt rg' e ' cc’  9: 

9220  Me-elbeke  (Beloit; 


The  longevity  o'  E.  a^ylovc-e  hat  beer  investigated 

svi terra*. i : a1 1  y  ir  all  pe-ts  cr  tne  bee-ive  as  well  as  ir  bee 
co-pjses  and  ir  bee  intestine:. 

Tr.e  rr.a>irr.j-  Ic-nge.  tty  pe-ipe  is  11  wee>  :  fo-  r.etlc-  arc  £  wests 

for  honey.  These  results  ca-  only  be  reached  at  a  conservation 
tempe-atu-e  o'  acC.  At  the  highe*  te-pe-atu-e  o'  35‘C.  E . 

a~,.  1 ;  >  -  a  car  su-yive  only  te:  wee>s  ir  suce-  solution.  Debris, 
» a .  a-:  p-:;: '  is  a-e  Pa:  :-e*vat  io-  me"  c  for  E  aryl  py  p-a 

The  it,e>ir.j~  longevity  cr  i:  j  wee*,  a'  A‘C.  Reca-c ' e: s  c' 

the  corserya*’t-  te-pe-at u-e,  E  te:te-:c  ca'  su-v-ve  no  longe- 
tra-  1  ca.,  ir  oeb-'-s  a' :  p-opplis 

In  poller  E  e-..!ov:-c  ca-  tee;  c’'ve  fc-  a  longe-  time  at  low 
te-pe  -  at  u-e  TT’  .....  ;•  ;  r  -e  t-a-  EC  wee>:  a"  d‘21.  At 

3  E C  tne  baote-ia  ct  Cu-:n:  tr<  ft  rst  wee.  e'te-  i  npcul  ati  or . 
Enyiria-baoteria  su-vive  less  the-  t.:  days  in  c*  C'  the-  hcr.cyt::. 
k-  oa-  ct-:  '  fit  •*  e 1 :  ■  -  ■ '  t "  t  c "  c  i '  c  u- : :  a  bee.  ca' 
spread  loce'ly  a  p-ese-'  ,r'e:tic-  w-e*  visiti-o  the  flowers. 

Co--  - :  a  »•  »  *  - '  e  :  t  e  r  be'r-e  »-te-,  beer 

ca-'tt  be  a  so-'ce  c'  .•  i-'e:;  t'  w-er  v  sf.tr:  f.owe-s 

eyre  Bee  c : ' ' ' '  e r  c  - '  r  ■ '  at '  - :  1-0-  ar  i-'ette:  a-ea  eme  -  ce 
f  - ci-  t"  o e -  -  a •  • : '  E'v  '  :  - '  - e .. 


<  h;.,;.,;  FI'  r ;  u  y  Ej<.c:  In  BElGI:*'  : 

.  »>,;  pox;-;  p  r  ^  s  -  - : '  s 


s  i.t.  itrr'ct  .re  de  pr  >  to:  s  t  '  eg  -  e  . 
e  Cs'.-:'-;.e  Cc  tcu.a".  Elate  Cron  du  Sue.  3 
c  . .  a  r  -  1  e-Ne. .  e  .  Be'.c-.jr 

*  t--ee  yea-s'stud-  he:  t>ee'  made  ir  seve-e;  Beloia-  o-ch.a-cs  f ro-  19EE  tc 
-  ere'  0:  fie  : -''ue'ce  c'  phertlcs.  C'  f  i  re  t'ic-t  oe ve' tp-e- t 

E  -  cm  t-.e  cats  cc'lectec  ir  a  Du-onoea..  pea'  o-cha-d  nea-  Brussels  During  tns 
pe".o:  a  m::s‘  ►,»;  tee'  fcu'it  tc  adjust  existing  warning  systems  to  the  co-d’- 
tio-.s  p-e.c'lino  ir,  Ee'g'u-  enc  to  eoc  phenol ogi cal  features  to  the  usua'  clima- 
tcloc'ce'  one:  Tr.e  mode'  co'.s'sts  o'  three  successive  stages  :  assessment  cf 
nshs  c'  C'sease  ettt:  fee  t,  calculation  of  incubation  time,  Oetenr.'.r.at  iO'  c' 

symptoms  e>press'ior.  E.e-y  da>,  th>e  simulation  exp-esses  the  relative  numbe-  o' 

infected  f'.;»c'S,  snorts  an:  piee-s  end  the  relat’ve  Quantities  of  symptoms  re¬ 
sulting  from  p-evious  infections.  To  Judge  its  validity  the  model  has  beer,  ay 
plied  tc  ethe-  o'cha-ds  o'  the  sa-N:  cultivar  for  a  wide-  pe'iod.  *  tne'  oes- 
cription  of  tne  model  a-d  a  fe»  e»amples  ere  presented  he ' e  The  compa-isor 
between  simulation  and  actual  observe'. io-s  indicates  a  Quite  good  agreement  in 

the  dates  o'  appearance  and  the  Quantities  of  symptoms,  in  spite  of  a  lack  o' 

pa-a-ete-s  an:  inacc.'sy  o'  some  measurements.  The  model  has  to  be  imp-ove:  ir 
the  ne>t  yea-s  Owing  tc  additional  date  and  it  could  then  be  used  as  a  basic 
syste-  fo-  fire  t light  control. 


Ml CFOFPOCFESOK-EASED  ORCHARD  ENVIRONMENT  MONITORS  AND 
FIFE  BLIGHT  FISK  ASSESSMENT 

Constance  M.E.  Garrett  and  Diana  A.  Fletcher 

AFF.C  Institute  of  Horticultural  Research,  East  Mailing, 

Maidstone  ,  Kent  ME  19  6BJ  ,  l' .  K  . 

Comparisons  have  been  made  at  East  Mailing  of  fire 
blight  risks  as  assessed  by  the  Billing  revised  systet 
! : :  and  tve  orchard  monitors,  the  American  Reuter- 
Stckes  FSF  ar. d  the  Paar  KMS-P.  The  monitors  assess  risk 
free  environmental  factors  only  and  the  three  systems  use 
slightly  d:  :  :  eier.t  criteria.  The  RSF  output  indicates  the 
le. el  cf  fire  blight  risk  (nil,  low,  medium,  high)  but  the 
Foil  Kh £-F  identifies  each  day  simply  as  either  a  risk  day 
or  r.ct.  The  effect  of  the  instrumentation  end  its  housing 
cr  tecreia: vie,  rainfall  and  RK  values  will  be  demon¬ 
strate:  ar.:  the  relative  value  of  the  types  of  risk 
assessment  will  be  discussed. 


Z  r  t  l  ....  r  z  f  f  tf  *  it:  f .  r  t  i  .  .  -  '  r  .  f  •  f ■  f  a  E't  '  t  war 

«Ffht:  ir  tf  e  preset  t  e  t  _iv  t:  e>:  le.r  the  ejidenc  r.»tirf 
of  the  e  c  e  ~  e  ELt::fc»(  c:  r  ee  ‘  i  .  r  .  t,;cf  t  that  tcoi  piece 
1!  d-cjrc  tf  f  percc:  cr  f  1  F :  .  -  .  0  -  c  Ftr.itr  f('f  ir- 
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disease  has 
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or  a  r  :  eft:  eicec 
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ASSESSMENT 

Ef  e  l i  1 1 1  o  g ,  horsier  ct  t.  , 


A  PEYlSir  APFFcOACF  TO  FIST 
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F  j s >  esseSEte 
tc  j  fire*", 

c  e  s i g  -  t  r  c  :  !  f  t  •  f 
ir.  tte  use  cf  the 
BSEtEsrc rt  stEiei 
erjerierce  .  Cert 
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e  based  on  concepts 
1  c  g  v  .  If  the  concept!  of  the 
the  peer,  probleis  bsj  arise 
hip ’s  orlpinel  risk 
i  s  e  d  in  the  light  of 
tp  the  corner, t  epprcech.  end 
ec.  Sc  hooter's  (  1  9 1 '  1  table 
e  e  F  t  s  spring  Bodificeticr,  s 
s>  scoring  »  e  t  h  o  d  hes  beer, 
c  ?  ;  ere  no  longer  stented  cr 
greph.  icel  preset,  teticr  is 
tf  revisec  sister  hes  reflectee 
tte.  It  is  easier  to  ose  ther 
e  soitable  fer  ose  i  r.  st’t 
Cert,  ecccort  pose  be  t  e »  t  r 
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Ffi  CO‘-7~">~:  l  OF  FIRF  [MSP* 


jA.ro.  a  ft- *:>*■*■*.' 

-  Sjfdivisic  d '  A;  r  o-O  t  £ : 
,  A  v  e  n  ose  Fa;: 

TECH  F  A  ? I S 


:  1  oc  c  e 


J.F.  PATH  N 

-  Static-  de  Path  - ert :e  VAcftaie 
p ‘ _  t  e  de  Saint  C 1 1 - a - t 
FT  at:  O'.  71  -  49C  CO  A'lcT 


ie  cf  a  conputer: ze:  warren c  svste-  a. red  at  fere 
?  •-  dee-  previously  describe:  if1:,  .Arl  ft  el, 
cf  t  r  :  s  syster  will  De  presented  mere  precise’:', 
r  - '  •  -  p  j  a  -  t  p  he  r  c  2  or y ,  me:  J.o-  level,  past  a  - 
e e :  cata.  The  warnings  provided  are  :  nc  action, 
-e-cval  cf  svretors ,  scran  of  chemicals. 


y  see-  ha?  beer  tested  in  certs-enatf J  area! 
eers,  D=>,  for  pear  orchards,  Coring  2  cr  3 


Tne  erf:: 
s  *  c  »  at  p  r  e  s  e  - 


•ations  collected  durina  tCiese  experimentations 


-  f"  e  ir:.t?  used  in  th.e  syster  are  quite  easily  found,  Pot 
tney  need  tc  Pe  specially  collected  at  the  orchard  level. 
1-  the  31  setes  under  observations,  the  meteorological 
forecasts  have  been  found  to  be  fairly  good  for 

te- cere  tores  and  for  rain  occurence,  less  accorate  for 
rain  amount  and  storm  occurence  and  generally  speaking 
precise  enough  for  our  requirement, 

-  f  e  outputs  are  i  r.  general  aoree-er.t  with  the  observed 
activity  cl  the  disease  in  the  orchards. 


Several  irrprcvements  and  modifications  have  been  introduced 
after  t'-.ese  experimentations,  mainly  in  the  estimation  of  the 
i-':-l.-  d'te-tcal  ir  post  bloom  period,  and  fer  the  infect. o- 
r  i  s > s  Corin'  tre  same  period.  Besides,  the  calculation  of  PD 
a::::d:-c  t  :  £ T  H  '■  TTE  *- ,  (  1  986  >  fer  the  estimation  of  bacterial 

r  -  1  t  i  ;  1  i  c  a  t  i  c  -  s  hi  as  Peer,  introduced. 


he  vert  hie  less ,  the  low  level  of  activity  of  fire  blight 
d.r:-:  the  last  3  years  in  France  has  net  allcwed  a  test  of  the 
efficee-rv  of  the  control  obtained  with  the  help  of  this  warning 
s.ste-  er  the  orchard  as  compared  tc  a  standard  spray  schedule, 


pr  rr  :cT)sr  ajjlf  f :  ' r r  :  intlitions  tv  efk:n:a  a^vlcvof  a 

USING  THE  MAR  YELYT  H  :  -D  EL  Fa-l  V  Steiner,  E::ary  ieprnr^,:  Tr.e 
Vr.rverr.r.  ::  Nary.::.:  cm-ge  H:i.  MI  I :  ~  4 1  ,  USA 

Ut.,r:  t  T  r.  e  t  r  z :  '  t..m  E-rr::-!  fcbrws  the  etir.  -.gy 

chara-t ertred  by  Thtts::  '19E-:  .  Pbytopat!.c.-ry  7t  <t£,  Jr;  applet 
coupled  with  th£  ijyr.or.:::  cf  epipr.yt:-  irocul-r  ?fe.':-_  dermced  ty 
2oIier,  eta.,  ( 1 9  7  5  ; ,  Phytopathology  65  -  JOSS,  for  pears-  Eiossor  lr.ferticr.s 
O'rur  cr.ly  when  t.-i  ftrirt  rerjrre~er.tr  are  rret  !i:  blorsrre  mur*  be 
rper.,  (2)  a  -  cumulati;  r.  cf  at  least  HO  decree  hr  >IE.3T  trot.  tub  pir.k  or  72 
degree  dryr  <ri  )>I2  72  fr'-rr  greet,  top  •  (?  '  a  wertirr  ever,"  e.z  rarr  >s  .2! 
ir.r.  or  ce>  today  or  >s; .  £  rarr.  nr  yesterdoy,  (4  at.  a  .•erage  carry 
urr.pcrs'ure  >  =  lf.6C;  at,:  (f  ah  of  the  above  rr.  the  sequence  6f  rv.-r. .  E'r.’y 
ryrptrr.r  appear  voth  the  a*rur jjatr::.  cf  a-  »:d.d.:r.sL  St  El  IS  7C  after 
lt.f c ct:: r.  whi-h  depe  g  rr.  :,v  prevailing  ter.perc tores  lr  our  st.icie:  , 
ha:  crrurred  ary.rnere  fror  5  tc  calendar  b.-y  : 


PREDICTING  CANKER,  Sh'C'OT  AND  TRAUMA  EL1CKT  PHASES  OP  FIR E 
EL1GHT  EPIDEMICS  USING  THT  MAFYBLYT  MODEL.  Paul  W  Steiner, 
E  rtar.y  Dcpartrr.er.t ,  t  r.iversrry  cf  Kary.ar.d,  Cobege  Par!.,  MD  2074-.  USA 
KARVELYT  is  a  corpse her.sive  rode!  for  predicting  ah  phases  of  apple 
fare  thght  ep.de-. rs  a:  r  :  c.s'er  with  tlrssrr,  car.ker,  shoot  ar.d  tea  or  a 
ir.femcr.s  Toe  onset  cf  overwintering  ranker  activity  (OCA)  is  coincident 
v  .•  r.  the  am"  sure  of  72.2  degree  days  !DI  1  >1  2 . 72  frorr.  greet,  tip  ( CT 
ar.d  car  te  c:  fire '  d  ty  coir:  ct.er.res  ir  the  s'p wood  a’  car.ker  ir.argu.s 
1:  r:  IT  0:  •  retted  ep.de"  .rr  rr.'  he?'  or.'  threshold  was  achieved  only 

afe :  pr:a_  fa_.  ir,d.:ad..,g  tr."  cat. ‘.err  are  nrt  usu&by  a  major  scarce  cf 

v.-1-.r.  tr. e  ir.ai.;:,  cf  tarter. a  u.to  shoots  and  lints  adjaren*  tc 

ar'.v..  :a-  .:  r.'er  ct.:.  re  r  with  the  arc  jr  ulatior,  of  122.2  rt>12  T 

after  CT  If  sui'ah  ir " "  verier  prrjlsto'r.s  ere  present  wf  er.  CP" 

cr  r  or  .  tt  s  r.  s  '.of.  hi  g  ■  ■  r  y:  ;  ■  -  -  :  :SPS  car  h>  e>:pefed  a'  lip.;  DP  >12  tg 

eft1-:  27  A  sums:  M  IP  ir.'er.a.  be-weer,  inferticn  and  syrr.ptors  is 

la'  -  l.-f  --is  ‘  -  t_-  5  -  o.-t'  w...ch  occur  after  the  areumulst:::  cf 


y  B  TS'.>  El1>7  PRED1CT19.  kK..  Ur,  Light  net, 
firtr.eit  0'  tor; culture,  AR £,  Appalachian  Fruit  Researo' 
?  ti  "if ,  sv;  He ,  W-  .  aT  Paul  *.  Steiner,  Department  c‘ 
r.,-;r s.t>  c'  Mar.  land,  College  Par-,  M  .  USA. 

i  srrr'er::?'  version  0'  the  MA°>9_YT  fire  blidf  predictive 
s.f“"  hi.  fy.-e  oe.eldc-ec.  The  procrar  reouires  data  inputs  c' 
s  s~r  r;  :  -  j  ten:  e  rad-res ,  rain' ail,  at  se.eral 

r'enrlocital  bethrar-s.  Ir,  aociticr  to  the  radio  computation  c' 
s'-ertl  t're'hrlos  reverting  infection  per- on  at  sync  tor 
oc  .-elcc-' ". ,  the-  procra-  alio»s  the  user  tc  easily  perfem  "whet 
i"  at  Ivses.  The  i-'ertih  ns1  for  at  nxoer  c'  bays  ms>  be 
P'et.fe-  baser  o~  weather  reports  cr  at  sr.rre  the  ihvestigatrr 
»:st  us-  a;  inc  .  The  sort»are  is  Oesigher  tc  r or,  or  a"  13?' 
crtn.i.e  cerst.=  :  ccnruter.  Data  can  be  ci sclaved  at  edited  cr, 
the  stree-  cr  ofboT  tc  a  printer.  The  syster  has  been  oeveiac.ee 
data  letter  'tor  fourtee-  states  stress  the  Unite:  States. 
researt1-  versiccs  ihcluOe  several  "togdle"  op-tions 

rrll-n:  i-'ertior  te~cerature  at  iooculx  tn.reshrlds  tc  be 
er  c.  tne  ih,estipatdr. 


TkihUdSia  O'  Tee  HdRYBL  YT  KOXL  (VC  ThC  BluLlNP  SYSTE>  FOR,  FIKl 
ELltMT  RIO  fiSSlSSYCNT.  T.  van  cJer  2 wet,  G.  Lighter,  and  J.C.  Walter, 
1.5.  Department  of  Agriculture,  Ar.S,  Appalachian  Fruit  Researcf, 
Statio-  (ArRS),  Kearneysville,  Wf,  and  P.*».  Steiner,  botany 
Department,  University  of  Maryland,  College  Park,  KD,  USA. 

The  Maryblyt  model  was  corrpared  with  the  Billing  systen  for 
blassm  tlidf  in'eotions  at  A^PS  for  19SR  throjc1'  1985.  Temperature 
anr  rain'all  data,  ccribined  with  calculations  of  overwintering  canker 
arti.i’v  CXA'  and  epiphytic  inoculcr-  poteitial  (FIp),  were  plotter 
».'•  a  cir'tcs  research  mooei,  presenter  at  the  1986  worKshcg  (A.h. 
217:111).  In'ecticr-  risk  periods,  based  or.  the  Billing  revised  sy steer 
(BRr  c'  potential  Daily  doublings  (PD)  of  Crwinia  am, lovpra ,  were 
plfte-  between  the  graphics  anc  the  four  basic  repuiremeits  of  the 
Msrvtlyt  mocei,  CDrp.arihc  years  with  severe,  light,  or  no  fire  blight 
inricater  a  close  ccrrelaticr.  between  the  BR5  and  Maryblyt  mooei. 
t-bwever,  tne  aar:ticr.al  parameters  included  in  the  Maryblyt  mooei 
allc*  sne::fi:  infection  perioos  to  be  identified. 
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Clc  re d  f ragr  *  r,u  of  a  corr  mcr  2^  P  £'  * .  •  u  c~  .  » ,  u  p  ~  -  uri  _  .  :  f ;  • 

th?  idennr>rat)or  of  the  firebligh:  ps*"  -g  *r  ir  f ie'.d  :s:iate:  A  frur--  v  •  t r. «  re 
p  ;  a :  1 :  r  or:g:r  jr.-.fiei  intc  a  pfd-  p  -  ~  -  ewe  -  ih-  r..  •*.'*'  F.  •  :e  f r  pi  a,;  . 

causing  rf:ard2!i:--  or  virulence  s>rr.p:;rr'  ob.r\f.J  fc*  pa,k  .  '  .  :  r  pe .  -  seed.:r.g 

(with  V  Ze  i :  e  -  for  coze  production  cr  irr,  r-  :  * - 1  pc--,  a;:  i;-  srt.:  cr  a 

I2  w  r  cr  cl'"  >s:rd  pea  cell:  Ina::.\a:rr  cf  tr  r.  -  a  gene  cf  £  ^  re  .  ’  *  - :  ir 

DNA  of  £  cn->\lo'Orc.  could  restore  wild  type  properne.  for  the  re,  a  muia: '  and  fc- 
the  ivirulen:  mutant:  P6£  and  S  Dih>dropher>  lalanine  is  5>nThe::zed  t.  a  \  :r.  er,*  an; 
an  avirulen'.  £  arnilovoru  strain  bu:  11  is  lading  ir  rrar  other  strain:  Tru.  ammo  a:»: 
is  presumablv  not  a  virulence  factor  rathe'  thar  a  necrosis  factor  for  plan’  cells  Cloned 
genes  from  £  earotoiorc  subsp  atrosepiicc  encoding  cellulase  and  pectate  lyase  had  nc 
homolog>  to  genomic  DN  A  of  £  emi lc*orc  The  genes  were  expressed  in  £  cmvlo+otc 
and  the  products  released  b>  cell  lysis  causing  a  prolonged  bacteria!  cell  metabolism,  on 
inoculated  pea-  cells 


Section  3 


Physiology,  genet  1 cc 
end  biochemistry 


Che  1  rmer  :  S  .  V  BEEF 
Co-Ch»e  *  rn.t'  J.L.  ^AKsESTE 


Calcium  end  Potassium  nutrition  an:  sjsceptibi i it >  to  fire  blight 
(E.  omylovora)  0f  Pyraranthc  cv.  "Mohave" 


frsnzn  l  [HAIR [ 


J?sr..p,e~ p  P*J  //» 

Si*::'  o> 
r :  Pe  r  :  ; 


C^v/i  t opt^r  COUVR[JF 

l  •  C  •  C  £ 


r.  ; 

C  '  - 


s'  : 


pc'-: 


C'C*  ; r 


C  £ 


£t  w  ’  k  .  *  ,»y  .  •  •  i  3  k  r  ;  ^  c  :  F  *  r  '  k  F  .  '  E  c  0*  Mar  l-V  j  J  tor.  ,  fc  a  r  r  v 

a  S  Li'cr  l  lie.  ic  C  £ .  f  *  ■  l>e;  •  cl  Cel.  arid  Structural  fciologv, 
Step  feed  F  J  c  .  _  •  •  h„'ih::*cr,  Man: he s  ter  ,  M2  9  FT  ,  l  ► 
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c  ‘  v  -  t*  r<Df>  r.c  maintained  ir  tht 
u-der  cor  c:  ■  '  .  t  ior«  vt  •  t  in:>:u.ated  or  6  1  ns  ( 

■  ■  :  fc-:  r  •  ’  o  •  c  •  a  - 1  ra  ;  s  .  w  :  •  h  £  a*\  lo^cn  Pathogen 

c  -  v  ,  t  \  :  o  :  .  t  courts  a ' r  k  1  c  r  c  s :  c ;  ■ 

»t jot  c-  tr-  stjga.  was  t: phasic,  with  an  epiphytic  phase 
:  :  c  .  .  3  r  .  .  -  .  :  •  1  t  r. :  u r  *  t  r»*  pa  *  ti :  r  *  r  die  net  invade  t  r c 

,  5cLtc  ur  h«c:r  c  '  :  1 1  or.s  baiter  3  a]  cells  were  carried 

:  >  -  cf  t  F  *  s  •  •«  .  t  ir  st  :  fn..;  1 1 :  exudate  The  ne:  t  a  ■ 

tr  E.c.r.  site  c *  patheger.  tipi  icat  lor  and  irvasior  unde: 
■,-.t  icr  v  *  b  ea-,'  k  !  t :  p  2  1  c  a  t  1  cr  occurring  ir.  the 
:  c.’  su’ -  ut:  tart  roCc,  c  h  an. :  t  :  p  ;  1  cr  to  ne  :  1  *:  ial  in  .  as  1  c  r 
sticr,  c-r  the  surfa:»  o:  the  anther  was  J:*:ied,  except  in  the 
»h-  c 1  ‘  .  5  e'.t  2  cr.e.  thioucf  which  invasion  occumec 

ht  arther  Joruie,  rapid  bacterial  au) t ipl ication  led  to 
cf  th-  p  *'  r^a:T  Tr-ese  results  are  of  relevance  tc 

1,0 jog'  of  lire  blight  disease. 


ki  o:av  :  cal  pfzssufj:  of  efvinia  axyldvora  m  relation  to  vatef 

PCTFSTLAZ  A_NT  ITS  POSSIBLE  ROLE  IN  PATHOGENESIS .  Fenk  J  Scho'jZen , 

Deo  £  r  to  e  -  t  cf  Pr .vt  op  Ethology  ,  Wager.inger.  Agriculrural  University, 

F  0  Ec>  EC15.  670C  EE  Vageningen,  the  Netherlands 

Experin.er.ts  showed  that  the  extracellular  slime  of  Ervinis 
tzylcvora  consisting  trainly  of  EPS  swells  strongly  with  increasing 
water  prte’tial  Vlb.er  bacterial  slice  is  accunulated  in  the 
intercellular  holes  of  the  host  plant  and  the  water  potential  rises 
s udder.lv  for  instance  due  tc  a  rain  ■hover,  the  slice  will  swell 
ez::  l\  If  that  si ice  cannot  escape,  it  will  exert  a  press-re  on 
ti*.  s -rr our. ding  plant  cells  The  ’swelling  pressure'  can  rise  to  the 
level  cf  tr e  water  pc  tent i el  change  (up  to  3  K?a).  This  swelling 
pressure  ne  ieet  tc  cocprersior  of  soft  hest  cells  and  to  fontatior. 
cf  lerrt  si  ice • filled  holes  in  the  plant’s  tissue  Moreover,  the 
svF.l  irg  slice  cay  force  its  way  tc  the  outside  of  the  plant 
(ev.cetic r  cr  tc  healthy  parts  Tne  slice  cey  also  perforate  cork 
barr.ers  forced  by  the  plant  after  infection,  if  the  aecher.lca. 
press-re  is  figv  end  if  the  cork  barrier  is  incomplete  or  nc :  yet 
fwll)  developed,  sc  that  girdling  is  prevented.  Growth  of  bacteria 
ar,d  s  s  e  q -er.  tly  increase  cf  the  extracellular  slice  cay  induce  a 
press .'r  tc:  Tne  ca' value  cf  this  ‘growth  pressure'  equals  the 
e :  p-terttel  e 1  which  bacterial  growth  attains  its  licit  alnus  the 
-e  water  potential 
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lea!  dzir.  s  we:€  c  r, :  u  f  a e  .•  5-.'.  - 1  cc/::  '.ions  a-:  f.c 

electrc-vie  1  e  a »  a  g  c  s  wt'c  c  .  -  : c  -  e  z  i  r  or  iir*  tc  time  d  _  r  i  r  t  ^ 

hours  Differer.:  pctierrs  cf  3ec*  age  were  cf'.c.re:  cece'f-'g  e:c 

the  type  cf  pla~i  bacteria  interact! or  were  et-e  :  d:stinguisv 

corps*,  -  tie  situations  (F  am  O  ovora  '  pe  a  **  .  P.  phased i cola 'bear  ) 
from  incompatible  ones  (E.  amvlovore 'tea*  .  P.  phased  icola  '  pear ) 
or  indifferent  situation  (E.  herticole  on  bcth  . 

Ir  the  case  cf  fire  blight.  electrolMe  leakage  assessment 
ecu  id  be  a  ccr.-.  ement  technique  fc;  se-era.  purposes 

stud'  cf  agg^ess.vit^  o  *  \irde*:e  cf  stra.r.s  *  1 1  c  - 1  >  pe  s 
or  mutants.* 

-  stud>  cf  susceptibilities  cf  par.:  genotypes 

-  c>  u:\  cf  m :  ‘  e  :  u  j  e  :  a  r  t  t  e  *  .  c  .  1  r . u k  .  .scase 

(soil"  es  C£rboh>  d'etes ) 


POPULATION  DYN  AM i CS  OF  NONPATHOGEN1C  MUTANTS  OF  EW1XU 
AWLOVORA  IN  APPLE  HOST  TISSUE 

John  L  No'el;  Mat  the*  T.  Gilbert.  Hcrt  S  AJdwmckJe.  C*th)  H  ZumofI,  and 
Sieve-  V  b.c: 

Cornel  University,  Geneva  and  l.r.ira  »  14456  and  14S53.  USA 

Tramp  *:•  :  r  ■  r  - :  i  ,r  mutant  of  £  er.  j.o- j  were  screened  for  their  ad  i 
ca'.'se  fire  bi.gr 1  syr.; torr.s  or.  inoculated  ir.ns'iire  pear  fruits  (Path).  Caere  a 
h vr.c 'so r  v : .  c  re  »  (r  tobacco  leaves  (HF  proc'u_e  slims  colonies  or:  rr.in.nia'  re:  , 
(produce  exopo!vsac.r.aride  EPS.  ar  d  gr:x  ir  ape'e  shoots  following  inoculation  o' 

Jt  ...  Tr.c  p;  r ...  ■ .  v  cf  a  s::a  v.  c.  :  .  :  .-  *;  ;  ■_  shoots  6  hr  aiitr  in:.:  La 

Fr.  -  1  ic  6  days  foi  *  r.g  ir>:_  r  -  the  _  u  .or;:  of  PaIh*/HR*/EPS‘  rr.-.O'  :•  a’ 
ic.  „  ,d  1 . r r  •  -  C~  ;■  —  ed  iLe  popUation!  cr  Pa,.V~/HF._/EFS‘  r  .  • 


and  ires;--  ••  £rvje_:  l,er:  rcr  -  J  .  c1  constant,  and  the  populations  of 

P.T  r- :  '1  '  r  .  :•  ••  : "  I  .  ?~  r  '  TIC '  r  .  :  -  ■  and  the  incompatible  pair 
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DETECTION  AND  CHARACTERIZATION  OF  AN  IRON  UPTAKE  SYSTEM  IN 
£  A  K')  ‘u'> .  0/  -  j ...  L  \  AN  NESTE  Dominique  EXPERT.  Patholope  etaie 
LNA-PGrueC:  fae-r.aic  752?  i  Pans  Cedex  05  France 

’4?0of  £  ar:\h\-o'o  could  pro*  unde'  iron  limited 
conc-tior.v  sufEt that  th.is  strain  posse sse'  an  efficient  iron  assimilation 
mechar.  pr,-..-  j.-no-,  and  excretion  of  a  sioe'ophort  b-  lA?”  *a;  detected  on  per- 
d.s:.  r  •  r.  -  -  devised  b>  Sch* \ r.  <md  NielariC;  Tne  chetiucal  nature  of 

the  sioe'opno'e  hvd-'.'xamait  or  catechol,  *av  then  chanactenzed  b_v  colunmetnc 
assass.  test  of  Csiafv  and  ies-.  of  Amo*  respective!)  Onlv  ar.  hydroxamarc  acrvirs 
v.  detected  ir,  the  sepematar.:  o'  lo*  tror  cultures  In  addmon  we  found  bv  SDS- 
PAGE  tha'  two  protein.-  o'  the  outer  membrane,  with  a  molecular  weight  of 
approximate. .  f-4  (AN  d  and  76  OY1  d  were  over-expressed  under  iron  limited 
co'  d.tior :  Su. '  i  —  iron  inducible  proicint  are  Eno*  r.  to  he  recepiors  for  iror' 
sice-opho’e;-  Tr.o  one  o'  these  p-oiems  might  be  the  recepto'  for  the  hyroxamate 
sioe'op1,  ore  prc«du.'ed  b-  143C1 


pn  ATT* T  rolf  of  siDEf>:*i-H:»F  r  in  r>::  of  £; : 

AWLOl  0k< 

Bcha'a  J  Sneat:  Ju,.t  S'  H  r  and  S  \  E- 

Department  of  Pwr.;  Pathology  Come!.  lr.  .m  1  I.haca  NY  14'  "  l  : 

Muianu  of  Eo>>nu.  cm,.'.',  cru  created  by  Iran.',--  •  n-..e  w.-.  a;  :.  • 

kos:  of  pathrvger  rr  and  reduced  virulence  or  lmrr.a'j'c  pc.'  fr_  A‘  rr-tar. 

were  screened  (or  siderophore  production  or  plate.'  a  decented  t-  S. '  -  _  an:  Nt. 
|Ana!  Brchcrr  !  t> 1  ~~  5f  ! ! c'- '  Of  8 ‘  m .tar. t>  lei: cd  1 1  u r-;  a  ;  e-ec  ir.  If.:  a- 
of  siderophore  produced  compared  tc  the  wiid-rv;-:  st-ai-  On-  ruts'"  FcT'-Ti  tJ 
reduce  ir  v-,rulun_e  and  p  ■  1  tr.  -  .  a::.-'ur  n  •“  ic...  c  er ' - 

polvsacchande.  wa<  complemented  u - : v  members  of  a  wild-rype  cosmid 
cosmid'  were  identified  that  rev  -ed  siderophore  production  a.  assayed  c 
Neilandi  medium  The  four  cosrmds  also  restored  virulence  or  immature  pc 
mutant  Further  studies  of  the  siderophore  the  mutants  and  the  compieme 
are  underway 


SENSITI  "IT:  OF  EFW  INI  A.  AMV UCVG? A  TC  HIGH  TEMPERATURES  - 
POSSIELE  USE  CF  HEAT  TREATMENT  F  OF  PLANT  PROPAGATION 
RATE RIAL 

Mariar.ne  Keck?;  Rclanc  Chartier‘;  Walter  Zaslavsky1;  Jean- 


Pierre  Fa.Iir/ 

1  Bunde  san  s  ta  1 1  flir  F  i  la - cer.schutc  ,  Tr unners t r . 5 ,  1  C  2  C  Wien 
2<C> 

I.N.F.A.  Static*  de  Fethc.oete  Y£g£t ale  Bea-Co_c(  -  4  9  G  C  C 
Argers  (Fj 

Ervir.ia  amylovcra  is  not  a  very  resistant  bacteria  to 
beat  treatment.  ’Us:  nr  I  I  strains  cf  different  origins  we 
have  checked  that  a  rac.c  decrease  of  bacterial  populations 
occurred  at  terperat.res  higher  tr.ar  a.'.;  all  ceils  being 
killed  i  r  II  he  -  r  s  at  <f  '  C  (ccr-tit.t  tt,  r  -r.  a  tore  )  ir.  pure 
cultures.  Sens. tit .t  tt  such  treat -arts  has  beer,  investi¬ 
gated  for  pc  fr.:t  s : :  r ' ;  of  several  cultivars  (pars  and 
apples'.  F:-l:*;ter;  :  .ft;  s  -  t  a  :;rtf;r  letal  effect 

or  Ervir.ia  a-y  lover  a  inside  p.a-t  tissues  tj  this  rsrce  of 
terperat.re . 


h:."  cr  v:r.  0!  £f»;m4 

C: :  *  .  Sine:'  c'  f  :  ::  it  Srctf.  Lr  '  *e'S't>  c'  Earn,  t.» 


agents::  of  efm/v/a  aadxofopa 

he--  Jan*  Richard  Tneilrr  and  K  lac*  Gtide* 
f.  m-:  F.rschung  Jahrrir  29,  D-69G0  Heidctbfg  FRG' 

V  -  h:  '  r  .  p.,r;  £r  .'PK>*c  strain  Ea' '74  w.th  transpdsnrr  Icca’fd  c- 

tr.s  7,-:  _  c  ;  c  s. tumcfacien  and  or  mobilizable  pER -plasm.io:  o' 
•  --  i  r  v  .►  : r  a-e  v*:i:-r<  fo-  this  st-am  Oui  o'  2001  Tn 5  mutant:  I  ! 

urn  ur.it  i*  u  produce  viruiir.c:  sympiom:  or.  pear  thee;  and  or.  pea-  seedlings  Ex 
cef  one  mutan:  uh.ir  required  leucine,  ah  others  were  prototrophic  The'  could  be 
cii-  r,-d  t  : -  ->'•  carrying  the  transpospr  (1C.  <  C  5.1,  fc  5.  1C  5  a*-' 

'  it  reipect.-e  ar :  d:  otficier.:;  »a  observed  in  bacteria'  motility.  EPS-syr.the - 
t ,  o-  tLj_-  u '  c_'  ■  Eight  o'  1C  mutanu  did  noi  propagate  phage  4L  Fragment 
v  tr.-.  irarirti.:  ir:e'ntf  were  cicned  end  caused  aviruience  when  transferred  tc 

v.  lid  type  st-a:'.  Ir.ser _  of  iransposon  Td443),  which  came:  structura!  genes  for 

b;  -  t  -  '.r  *•  g  *  riltrs  respor.dirg  to  corttnuer's  cf  pea-  ce’l:  ir 

orde  tc  prud.ee  light  Si  me  o'  them,  were  altered  in  virulence  Bioluminescence  »at 
res"  cted  t  ce'lair  conditions  of  bacteria!  growth  en'ironment  like  the  viability  of  the 
feeding  pec-  ceh. 


A  CLUSTER  OF  PATHOGENICITY  GENES  FROM  £RH7.V£4  AMYLOVOR.4 
E'  ZrCk 'ZPJCHLA  COU  TO  EUCTT  THE  HYTERSENSITTN’E  RESPONSE 

S;u...  \  E^.r  Cathy  H  Z-umoff,  David  W.  Ekauct,  Barbara  J  Sncath.  and  Ron  J.  Laby 
Dcpanmen  of  Plan;  Pathology.  Cornell  Unrvtnity,  Ithaca.  NY  14853  USA 

IF  t~  ;..uiu.'.o  of  £  omyiovoro,  deficient  in  pathogenicity  and  the  abflity  to  elicit  the 
hvpcrsensitive  reaction  (TTR).  were  mealed  by  lambda-TnlO  mutagenesis  Members  of  a 
cosmic  nn-ary  comaining  wild-type  DNA  of  £  amylovorti  were  mobilized  into  aelected 
Hrp-  mutants  Cosmid:  that  restored  pathogeniaty  to  the  mutants  were  aelf-selected  on 
immature  pear  fruit  and  then  tested  for  HR  elicitation  on  tobacco  Previously  identified 
cosm'u-  resiotcd  pathogenicity  and  HR  eliciting  ability  to  only  a  few  mutanu  In  contra:.; 
thi  rece-".  identified  cosmid,  p>CPP430,  restored  these  properties  to  all  18  transposor 
irJ  "J  w---  muiants  and  two  spontaneous  Hrp~  mutanu  Further  work,  showed  that 
pCFF43  contains  a  cluster  of  Arp  gene:  dispersed  throughout  a  45  kb  region  of 
ch-nmosuma!  DNA  Eschrnchu;  coh  DH5(pCPP430j  elicited  extremely  rapid  and  strong 
co'-spsc  or  tobacco  leaf  tissue  following  infiltration  In  addition  the  cosmid  conferred 
HF -eliciting  ability  (in  tobacco)  to  several  other  species  of  Er*-mw  The  reaction  o' 
immature  pea:  frur  to  inoculation  with  several  species  of  E' wins:  was  ahered  by  the 
presence  of  pCPF43c  Thus  pCPP430  contains  all  the  genes  needed  for  elicitation  of  the 
FT  arc  thest  gc-.c.  are  expressed  in  E  coh  and  in  othe’  £r>>iruu  species 


•  r  ■  !  r"  v.'  c-  INK  A  It  rue  c  ife  c- 

J  »_  e :  •  1  '  t-c  •  •  .--.c  -•  o*  Parholog,'  veg-  c_.  JNh-A 

b-  .  -  •  -  A:  ger;  F  ra.i  e* 

T ...  c-  .  -c  rro.;  CFBF’J43C  il  a  Lat  ura.'  isolai*  shown. g 
a  \r\  ff.v'  .,-uU :  -f  j*  •  *  ’  or  c’1  ~  ‘  * r '  ’  roc*  o' fir*  bbgh*  For  U  ^ 

rf  o-‘  ■  '■  ‘  'c  ■  v  a.  i^c  t;  ibo.e^  i.r:'::  r.urar.’.' afier  iraisposQL  mu¬ 
le :  •  v  -  w**'  c*l;a.r»:  t  -  us.r  g  MuFhli  a  phag*  M  w 

d  r  r .  *  a '  ■*  confers  resistance  to  chloramphenicol  and  is  complete1) 

o *■"■.»'  f  •  t'er.spoF'-no:  fur  chops  6000  independent  CmT  clone*  were-ecc- 
vere:  1  be  a t . a  1  >  sis  of  ati>c»irophs  (frequenev  arid  distribution)  showed  tba’ 
the  insertion1  ofMuPFl3  were  rough!)  random  in  £  amyloi'orc  Xlore  thaj 
4000  Cm*  clones  were  screened  to  delect  those  which  w^ere  no  longer  able  to 
produce  exuda’e  or  apple  cal;  (Ca'~  clones)  Among  the  CaJ“  mutants  4t 
pre.'r;  le:  a  t'  ique  ir.sertio:  o'  MuPKl3  and  were  further  studied  or  apple 
ar  c  pc c r  s^-d^ng-  Depei  d.ng  or,  their  behaviour  or  both  types  of  seeding 
th-  Ca"  r  u-. ar-.sca:  be  div »ded  into  three  groups  5  Cal'  mutants  are  a 
viruie:  t  a'  tht  wild  .ype  strain.  17  showed  a  reduction  of  virulence  and  24 
were  t o t c ’  a'-.'LifT:  lr.  add. lion  we  have  used  another  pathogenicit)  tes* 

c-  ajvcr  ,;  grow:  ui  rooted  pear  microcuttings  When  CaJ“  mutants  were 
tc  tec  or  tr.:1  rr.atcr.a’ the  two  first  groups  showed  the  same  behaviour .  pro 
ban  be  aus-  aver;,  pea'  microcuttings  are  more  susceptible  to  fire  blight 
a:  d  the  third  group  remamec  unchanged  proving  the  validiu  of  this  test  to 
fed;  a\  'uler  ’  mutants  Final),  avirulent  mutants  have  been  tested  for  h- 
^  :  •'  re.;  :  :1'  or.  tobacco  plarits  8  of  then,  were  stil  abk  to  proc .  • 
FT.  arc  K  v  *  ■  ‘  Ties'-  m  u : cm  t 1  are  now  studied  at  the  molecula*  le  t’ 
M>. -t  of  men  cpptt’t  -  to  t*-  clustered  n  tnc  same  genomic  region 


KFCf-CENES:S  CAUSED  E>  (  L )  -  (  -  ) -2  ,  5-  D!  H  YDROPHEN  Y  LALAM  NE 
IN  APPLE  S^OOT  APICES.  Gottfnec  Peistner  anc  Robert 

GooCman,  Stonford  University  School  of  Medicine,  Stanford.  CA 
9-;.:  and  Lr,  *e^s  tv  o'  M  ssojn.  Color  ca.  MO  6521 USA 

The  co^po^nd  dih>  rirophen  v  la  lanine  (DHP),  was  isolated  fror 
E  *-  w  ■  r ,  c  ar  y  i;  ,  Qr-0  - !  nfectec  apple  fruit  tissue,  liquid  culture 
inoculated  w  lh  E  ar  y  lovpra  (E-91  end  synthesized  and  punned 
b>  F.r-hrwC  DHF  was  infiltrated  slowly  into  Jonathan  shoot  apices 
at  concentrations  of  800.  6C  and  8  ug  ml,  At  all  concentrations 
tissue  browr.ir,c  and  necros  e  were  induced.  L-pheny lalanme  (Sigma 
Chemical  Co  )  at  these  concentrations  failed  to  induce  visible  signs 
o'  necrosi s 


r-rrFrrv'^::  cr  pathogenicity  tc  pears  an:  aiil:t>  tc  cause  the  h*  in 
ton-:-:: r:  plants  clckel  frdk  e  f  :  n  i  y  akylov err 

VALTERS  ,  K-sre*  ,  KARDOFI,  Alt,  KITCHIN,  Ed.  ar.d  KAN  5  El  ELI ,  John 
( Deparcn.tr.  t  cf  B,  ochecu.st.ry  wnd  Biological  £:i  ence  s ,  Wye  College, 
Ur.:  vers:  tv  cf  London,  Ashford,  Rent,  TN2S  SAH ) 

A  oen.o  rue  library  of  E.  arty  lover  a  wild-type  isolate  OT  t  was 

rrer-ared  the  cosr:f  plATF?  ar.d  mo d :  1 :  s  e  d  mtc  the  capsulated  mutant 
}  *  rr  ,  unlike  C*T  *  ,  fails  to  cause  fireblaaht  symptor.s  ir  pear  cr  the 

H-  :r  t><£*,s  cr  tobacco.  T  .nr  e  e  clones  were  identified  wr.ich  restore: 
v.  r.le--*  a-  ai:.:t>  tc  cause  the  H ?  t:  c.ta".  F.  SuocI cr.inc  anc 
t:a-.£::s:-  t.taoenesif  with  TrElac  located  the  determinants  restoring 
virwlenre  tc  T  o”  a  1 .  1  K.h  BarN  i  '  Kind  1 1 1  fragment  wrier,  was  cocx.cn  tr 
ear"  c.c-e.  Tr..  e  fragment  alsc  restored  ability  tc  cause  the  HR.  Tr.e 
free  ccsr„d  clones  were  also  found  tc  corplement  av  irulent  mutants  cf 
is  litre  CT  ‘  recovered  following  treatment  with  m  tr  osoguam  di  ne  .  T.ne 
pttttrr.s  cf  cozcpl ementat ion  observ’ed  ind.cated  that  a  cluster  of  genes 
7 .  4:».b  controlled  pathogen  city  and  that  these  genes  are  rot 
ass:r:atec  w.th  EF7  production. 


£>  &  c  t.  n  o  n  *1  :  Resistance  and 

r.  ty  t  ' : C~  F' f -l'~  f  l:  1S~  ‘ ■  y--  r  e  s  1  s  ■ Lence  breeding 
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In  vitrc  regeneration  of  plenties'  vas  obtained  frorr  calluses 
induced  on  roots  or  atecs  of  the  pear  c>  "Durondeau".  Regenerated 
plar.tlets  were  Eicropropageted ,  end  their  progenies  were  Eubzitted  to 
an  early  test  of  resistance  toward  firetlight  caused  by  Erwi n :  e 
an  lovore  ■ 


Fleets  regenerated  froo  calluses  inieted  on  roots  gave  3  clones  w-.tr 
e  peculiar  behaviour  when  inoculetec  i_r  vitrc  with  an  .  :  vet  a  : 

exilian  buds  developped  fror  the  stec  basis  of  inoculate:  plar.tlets, 
producing  new  shoots  which  escaped  infection. 

After  ei cropropagetion ,  in  vitrc  rooting,  end  adaptation  into  soil 
in  a  growth  chanter,  plants  of  these  3  clcr.tr  ve-e  placed  successively 
at  4*C  during  1  ninth  end  et  2A*C  during  3  norths,  in  order  to 
induce  rapid  cycles  of  successive  grow-.h.  Under  those  conditions, 
plants  of  two  of  the  three  clones  were  dwarfed,  with  shorter  internodes 
end  slower  growth  thar  the  original  cultiver .  Tnecr  tree;  were  thicker , 
and  their  leaves  were  large-  and  derker ,  wit'  der.ticulete  eeges. 

Plants  fron  the  third  clone  were  slciler  to  the  cultiver,  except  for 
a  Bore  branched  structure. 

When  inoculated  ir.  the  growth  chanter  with  _p.  ar  ■  1 ;  v  c  -  a  .  t'e  d».-fe: 
plants  exhibited  a  dry  necrosis  of  the  stei  fwitf  few  exsucater 
lmcediatel  v  be'-rr.d  the  front  oi  bacterial  c  ol  cr. :  sa  t .  c  r  ;  tie  ne:r_-_- 
stopped  before  reaching  tissues  llgr.ified  direr  .  the  previous  gr-»- 
cycle.  Healthv  6hoots  developped  froc  axillary  buds  jus'.  below  the  erg. 
cf  the  r.ecrct : .  z: :  c  . 

With  cv  "I.ronceav"  co-rrcls,  ha-d'.ed  ir  t  - r  se-  w--v 
areas  were  co'trec  with  a  t  u-  car  ba  :  ■  e  r  itl  exs.:.  .  f  .  t 
well  behind  the  front  cf  bacterial  ccl  cr i zatic :  ;  barter, 
thro.;'-  ve«  ruler  ttss.e-  c  .  •  •  s -■•  i  s  cf  tb'  i- 

which  were  evertuelly  killer. 

P.a-is  free  the  two  dwarfet  clfe.-  we-e  •  t'  tetreplcids 

( cr  rx:s  :z-  r.ucher  2r«*E  ,  wile  tr  •.  trerd  cl;--  *•  -  f  ■  culf.va- 
"In.ror.cer  '  we-e  diplcics  ,’Lr-  - 
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>•  T  1  FLIGHT  RESIST  AN  CL  STKATru-'. 
i1-  -.biL  he-  nerre  PAI'lIN  IMvA  . 


-  :!,r  zrr  :  brtrdrrf  pre-rra— .ne  art  tes'.tc  fc- 
io  do. arc  the  mos:  su>ddp'..bir  and  to  pla- 
.  •  .  b-,c  a-t  here  s-ab  and  fire  b::£h  resisur 


e - : e : : m  u-- :g-‘  types  c-  cotonlaster  for  resistance  to  fire 
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G.r  b'ee::rc  precra-  was  started  in  1974.  Already  in  1983  16 
resistant  clones  o'  Cotoneaster  damme n  var.  radicars  had  been  delivered 
t:  a  c-:_;  n.'se'ies.  Tw:  c'  these  clones  no*  are  tested  et  the 
Federci  F.ant  Registration  Office  to  get  the  protection  of  new  plant 
varieties.  Breedjnc  ws'i,  ]$  continued  with  types  of  the  upright  growing 
species  C.  f  rar.cr.eti ; ,  C.  wateren  and  C.  sal  lcifol  i  us .  Since  the 
beginning  c'  tne  selections  in  197S  the  rate  of  resistant  plants  in¬ 
ert:. a:  ‘  r;,r  ig  pa-  c  a  - g  ]  o  pne  segregating  parent  population  o' 

C.  frc'.gneti]  to  BE,  7 E,  E?  anc  EC  per  cent  in  the  four  offsprings  of 
re::  ste't  [I:-:  *r,:f  had  tee-  selected  i  n  1985  and  tested  in  1985. 
w:t'  C.  s  a  1  , :  i '  c  1 ;  ur an:  C.  wete'eri  until  now  only  the  second  gene¬ 
ra-..:-  o-  :e.e:tior  cc.lc  be  tested.  Ir,  the  populations  of  seedlings 
fre-  rt:  i-.:--.  plants  of  beth  gene'e  only  the  percentages  o'  less 
s_::e::.Lie  p.a'ts  increased  at  tne  expense  cf  highly  susceptible 
planes.  The  res.lt:  o'  the  estimations  schow  that  it  ir.ig"*.  be  possible 
t:  r_  u;  1 :  r-e  o'  res:stant  plants  in  the  upright  growing  species 
..  *  r  a  n  c  'e  -. : :  ,  C  .  s  a .  i  c  i '  c  .  i .  e  !r  c  C.  wetere'i ,  t  hougf  tne.*  a'e  know" 
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v  Pya  ua r  thar  resit  tif4  1r  ecsl  1 1;  pry  no  re  !  h~ 1  (ClTi 

d  To  f.n.  bight  l  Lr-»ir,  10  orri  Incn  (Furr  )  W . ru '.  t!  t  ) 
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Two  new  Pyracartthas  have  bet'  released  to  trade  through  the  SAPHVR 
Association  of  French  nurserymen 

Pyracantha  Cadrou  SAPHVR  ROUGE  R  arc  Gadange  SAPHYR  ORANGE  R 
have  respectively  red  and  ora  rig..  long  lasting  ht=  >  fructification  They 
were  selected  among  progenies  of  the  cross  F  ’Shawnee'  >  P.  X  Mozart 
after  re:. rtf  inoculation:  fnr.zh  and  a.-  •:  -,_ar  isola'e-  of  Lrt  -,r_i 

The  breeding  program  gave  r.se  to  a  population  o'  highly  resistant 
plants,  usabie  as  a  60uret  of  other  new  cultivars. 


EvA.fi': on  or  c-GAf.r  cu.t ; yi; :  as;  se l e c t i ons  fo;  pe s i stan: e  to 
F  l  -  E  b.iu-*.  £i",  *>.  6.  a':  t.  C.  E’i'vinc,  Ac  - 1  cul  tve  Canada, 

hr-ro-,  O'fc'i;  M:  !£1  6'"  R  i  - :  4  c .  ‘  t . '  a ">  Fesee'C  Institute  o' 

O'-.a-t:  ,  St.  :e  ,  l-.tc' 4 :  M  '  A  4  : 


C  n  e  r  e : : '  £  t  £  •  ■  •  :  ‘ ..  :  -  ' :  .  :  ' :  •  t '  e  c  r « 1 1  c  -  c ' 

a: :  e  :  i.grtr;  'et.'e- 

-»*•:•  ■  r.lt  vc r  o'che'c. .  Tc  reiu:e  r-  pet e". t a'  t‘ 

‘  44  e  t  ‘ 4  ;•  t  ft:  ccha'cs,  a  p-c-c-a-  *a. 

r 4  - :  t  j  9 :  d  ::  e.Tfe  :-ats::"e  c.tfve-s  i~;  selections  fc- 


eitse4  M;  Irtcf  see:  ■ r : .  c4  y . .  "ostst::i  anc  g-ow  t  n  environments' 
cha-r  *•$  ‘lrt.'-S:  t- :  -  f-:  '  1 1 c  .  ''eet  we_e  inoculate: 

g '  o* 4  :  s-::t  tips.  A  reft  e'  $.*  te.t  4  '■ 4  ty  «•; :  o:Ter  >ed  are':  tne 
rt'_.  c .  •  t 4 .  a  - .  a4:  see:4  t:  r "  a  ;  ;  'f  -e  :  ft  e.a'.attc' . 

So-s  ft  '  -t  t  -e:  r.  a",  c'ata:: 'es  may  tie  s.'tatle  tc4  b:t 4 


>~t  -.INS  Or  Erwin;.-  am . ;o .r 'C  ON  SOME  APP^F  SPECiE 

:  .  IN  THE  OREENH  o.SE  Jean  Pitrr;  FA _ IN  A,  1  \  ; 

“Jii  Ange4:  Fran.: 


ro_-  tra 


£  n.n.o  a-  , ,r. .ore  (CFPE  1430  CFBP  2(45.  CbCPB  26t 

•  . iz  if we-;  'ldcitd  'Goiar4  Delicious  ’Golden  DcIiciol1 
Cr  f.tcV  Qw.ntr  N  . .  s  "Everts!4.  Rohfp  5  or-,  and 
le.oor.  Tne  resj!4.  o-"  incidence  anc  ier.gh:  o4  necrc  am 
t  o'  so;  usee:  ;r  tr.r  breeding  programme:  is  expiu.ned  r,r 


•x  OAT  or  mtew  RESfSTAfCE  IN  PYR-'S  GTRsP.ASn  CX-Eg-rg  p, 

EASTERN  E-H CFS  .  Tor  van  cter  2»et,  U.S.  Department  o'  Agriculture,  ARS, 
Apralrfia'  rruit  Research  Statior,,  Keame,  suille,  t*est  Virgi’-io,  USA. 

D.r;-tc  I57£-:9ES,  three  plant  exploration  trips  were  maoe  tc  five 
cof.r:es  of  Eastern  Eurooe  in  search  of  Pyrus  genrclasn,.  A  total  o' 
3E?  izzea.y'i  (275  fro-  Yugoslavia,  67  from  Forania,  47  from  Ftlanc, 
a  f  II  ea:'  from  riuipar)  and  Czechoslovakia)  were  collected  as  tuowooc 
anp  prxacatep  at  the  U.S.  Plant  Introduction  Station  in  Glenn  Dale, 
Par.lanc.  rc)lo*;nc  7  years  of  exposure  tc  the  fire  blight  bacteriur 
(Er-.-ia  a",  lever  a  I ,  apcro»  lately  oie  third  o'  the  accessions  from 
ease  coLrtr>  appeared  resistant  (O-St  of  tree  blighted),  whereas  two 
•-(re:  tl.c'te:  severely  (51  -1015  o'  tree  blighted),  lr.  addition,  £f 
c'  the  biignf  resistant  accessions,  mainly  fror  Yugoslavia,  also  have 
sh:»-  a  hip'  decree  c'  freedor  frdr  leaf  spot  anc  insect  pests  (mainly 
Psvlla' ,  xcicn  co-'jrr.ed  original  observations.  Folio»inc  virus 
i nee ’T no ,  th-is  r.Itiple-resistant  oertTplasr  is  being  releasee  frcr 
Ouara_4.ine  a  nr  i  nr;  rr  crated  intc  the  USDA  pear  breeding  procrarr  in 
( earns,  s 1 1  e  ,  West  Virginia,  anc  will  also  be  maintained  at  the 
Nat : PA i  Clonal  Gernclas-  Repository  in  Corvallis,  Oregon. 
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Anri l  Scphie  Bc-una 

Institute  for  Horticulture.  F . an rt ree d . r g 
I  C  Bc>  If,  670C  AA  Vageringer,  the  He  the r 1 end 

<Je  tached  at 

Feseerch  Static n  for  Nursery  Stock 

TO  Box  Ilf,  277C  AC  Boskoop .  the  Netherlands 


It.  19^5  with  Cotoneaster,  Crataegus  and  Pyracanthe  e  breeding 
programs  for  fire  blight  resistance  was  started  and  it  is  still 
going  To  Pvrscartha  cost  ci  the  atterticr  1:  this  breeding  progratt-t 
is  paid  Toe  programme  started  with  collecting  a-'d  testing  varieties 
At  this  BOEitr'  the  collection  consists  ci  b-  varieties 
The  tests  were  dene  ir  a  greenhouse  t,  artificial  infection 
Crosses  betweer.  varieties  were  als:  cad,  ,  vnich.  resulted  lr  12S 
cresses  cade  ir  previous  veers  Cr.tr  aft"  seedlings  were  tested  and  a 
part  cf  then  (!*.:;•  a. sc  was  clone;  and  later  c-  testec  agair 
Tne  crosses  showed  c-cr  veriaticr  ir  percertagt  g.arts  with  svcptocs 
Within  the  clones  there  proved  else  tc  be  variation  ir.  number  of 
attacked  plants  Clones  which  resisted  the  greenhouse  tests  were 
planted  ir  a-  t>:p  e  r  :c-  r  tc!  f.elr  wit-  a  natural  irfecticr  press-re  fer 
fire  Blight  Ip  till  nc-  clones  cf  1  pla-ts  wm  planted 

lr  t  r.e  field  cr.a  r  ac  t  e  -  .  s  c  1  c  s  .  .  >  .  t  a  •  s-  .  e  p  1  . 1  .  .  .  -  arc  winter 
hardiness  also  writ  sc-d.«: 


e  ' 


s  £  £  d  '  I  n  c  s 
r  e  -  t  :  i  ' 


f  , 


s  £  c  :  1 

t  a  :  *  £ 


Pc  •  '  e  Mich*:  S  f  £  :  I  I  r  c  c  - 

-  ,  ►  -  *  £  r  I.  £  !  I  £  , .  See:  !  lr;  5-1, 

rest,  ace  Ear  t  I  eM  ,  1  h  e  re*f  c  ‘ 

d  a-:  II  c  l  1  c  r  tC  '  i  cc-'a:r  r; 

eiir-c*  »es  l-i£-s£. 
;-£-:  »  c  c:-;:.-::,  £  s ;  £  :  e  1  >  ,  tt  e* 

r  ■?>£  f  r  U  '  -  e-c  sheet  Ilf 
se:  c  r  Its  £  > : £  !  I  £  r -  Irt;1  £c"  r. 
c  :  c  s  *  :  -  a  :  £  . 


CF  ISO-i'd  k'C  ENf.'lRDh#-£M  SCREEM’lC  F  OF  RESISTANCE  TC  FISC 
c:-.,  r  .  -  a'u  *e*  C£:  Z»£i,  T.,  -S_---ru,  Hp/Piu  SCr.,.e  '  FX-.t 

Sic*.  Kecr*iEySs  ii  ;e ,  w.  25>i3E,  U.S.t.,  Boa-,  ». 

-ft  -S'lii;  ntrcrpn'  Si.oi.lC"',  £££"£»,  Cl'icill  hO“  1  O- ,  uSnoOS,  £"C 

,  :»C,,  fc-esu-i,  France. 


ile.E"  wr-ii-ivi  c‘  iff:  (F>rw«  rrr  j~  an:  S  istlales  ci  E:»."ia 

a~  r  r.r:.  Uinsi.  et  si.}  were  use:  ir  various  coroinations  ci  2 

liiri::-;  a*:  t»:  years.  Data  or  rests  a*c  isr.ates  ccn-r-  tc  ail 

ioweiions  sne  years  incicatec  that  lr'  spite  of  significant  year  x  host  x 
isr.cie  i'ierarii:"  i'  snort  lesion  ienctr,  cafferenres  amone  reel 

oenii.-PE:  »e:s  sic"if scant ,  while  ell  other  ir.air.  effects  enc  2 -way  arc 
5-wSj  rnteraciione  were  nor-signif leant.  When  trie  oats  was  convertec  to 
per:  e-te.f  c-'  curre-i  sessr"'s  snoot  length,  location  x  year  >  nest 
irteraciic-  »cs  significant,  anc  significance  cf  host  oifferences 

cecrease:,  suggesting  that  wne"  trials  covering  several  locations  are 
c-'.-itrc,  aiai.-te  _  e :  - : "  ie'ct-  is  a  pette:  neat-re  cf  c.seas; 

re  a :  t  -  r  *  .  Si"  :-a:  res. .is  were  octainec  for  frecuency  cf  tiosscr 

.  *.r  f  •:  e  *  re:  t  c:  -  c'  sig"if.ca"i  yea:  e'fe:is. 


Sect  i  o 


C-  c  n  t  r  c  1  s.ure't&g'ie^ 
che^r.  l  cfe  "I  ,  bloToalc&T  v 


Chc'rrr.ft-  C  h  K* .  t 
Cc*-cha  •  "b.6'  fc  Z ElLEc 


tikel*  cvttin:-  or  fif.i  blight  intettione  rittze.'  lessee,  f.  f  Ccvey. 
Washing*,  or  State  University  Tree  Fn;t  Resee::.k  e'd  Extensa  cr.  Center, 
Wenatchee,  KA 

Ever.  tfiouck  timely  and  frequent  cutting  is  typically  reconrae'.aed 
as  a  centre}  meas-re  fer  fire  blight  cf  pears  there  has  bee'  r: 
quantitative  data  tc  support  these  retosmer.cet  tens  3'  396'  f.:e  bligf 
ir.  a  bloc*  cf  2C  tc  31- ye  a:  cic  Bartlett*  wa;  cu*  cr  trree  iiffere't 
sohec-lec.  ( t  r  e  a  t  me  r.  t  s  )  Ea:^  tree  tme  r  t  w  a  ?  rep! -  oa  tec  1C  t  *rre  *  ir  a 
r  and emu  :e.  s.-cle  tlcc»  des.cr  Ir  trtetrre't  2  f^it  tl:c*-.  wa:  r  _  t  at 
Boor  a;  w.lt  war  :: serve:  and  wee»->  thereafter;  treatment  II  was  c-t  1 
and  E  week*  later  All  treatments  including  III  were  c-t  after  the 
trees  we  re  derma".  Tr.e  pla't  tr-a  *.  e  r  .  a  1  removed  m  the  cc:.:..  pretest 
was  a.:  c!r;e:  a*  :  w  •:  .re:  Toe  eve  race  dr  \  wc . ; *  *  cf  the  '  materia 

remrvec  *e?  3  <,  32  T  and  3(.2  kc  fer  treatments  3,  II  a  :  Ill 
respectively  The  numr-er  cf  pcirts  cf  infection  in  treatment  III  c:.l: 
not  be  determined  as  they  had  run  together;  however,  there  were  total.: 
of  2 C£  and  1 C €  m  treatments  I  and  22,  respe c 1 1 ve 1 y . 


Qh  THI  I r  FI  CT  C>7  F1*VT  E\TF  A  FT!  aGa!N.*ST  FIREBL1GHT 

(IF  v  ;sj  a  a*.G1C'  ?  •  * 

Jc  '.K'  ■ 

f-cdf'.  t  ;  ::  Fese--:k  Cer.tr*  fo*  Af 
1"'  •-  :•  be..,  *c  I  - f  :  1- 

1  r  ‘  fc*  F.c-  •  Pro's::  m  Fr.  2 

£  -  *  .*  •  -  :  a~  :•%  v  ?-e  t:  :  ".-•**  t:  :r  ir  \  it* .  -  and  ir  mvc  cor.dr.ic  r 

f  '■  ■  ■  '  7  t‘  '  T  :  i'  v  1  r  ‘  '  -  c r  ir.'e-  c  i::a:  :■  fr :  m 

r  t  *  P  -  "  -  •  '  .  *  '  *■  '  :  L  ar:  'if  -  2r  £T  jt .  _ 

J-  -  •'  -  'c'  :  -*  u-  v-  f  ,  -  ’  -  ‘  S :  r  e  r  •  ^  cr  >  c ;  r  *.  i  ‘  p  ;  " 

v  "  -  :  ’  < '  ' -  '  c  j‘ : k_  :  ci  •  ~  v  '  f  $ ‘  v  e  i  z.  \  ?  - .  ] .-  u  rr.r  :m 


i> : '  .*  c'  ths.t  erfe:*'t  ?>•'«:*  frc~  P-  -  r.  \  l^sn..  F  *• tvph.r  u 

*  ;  2 "  i a';  ‘  '::'r  A  -  ~  ^ ~  showed  ir  prophvJa::  >r  sr'c  - 

r  ‘  ‘  .  i ; .  ' .  b : :  r  t  '  cr  the  h.^'* '  s-  orr»ET.er.;2:  sh'ut 

Co;:'?:  •  ■  s:’  :rro  >  '2' V:::u  t  .  t  ,.c  c: u;  \:  53,2  ^  . 
h-:  vf-t  l ;  js:  cf!i:.er'  than  the  t c : :c r jridt.  S:repiom>:in  (IOC  ppm. 
a  f.  d  c  c  p  t  f  * :  t  ■ :  h ! . r  j  c ;  f  :  ^  Ltd;  - .  ,  .  .  F  r :  m  t  u  c  p :  i  r.  ■  e  x :  r  o :  i .  « 
pi'i-'b  ‘  re  "2~:f  indj:*.: '  c *  ::  c '  i^r  ho?'  p Jar. •  appa*en. : i>  v  z 


t  x : :  \  c  r  . 
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FIFI  BLIGHT  OF  HawThOFs  Mari  FjJsor,,  Ha'rv  A  S 
Gtfl  ol  Ce ) J  and  Structural  BioJo^n,  Stoplord 
(  Manchester,  Manchester,  K13  9PT ,  l.h 


Sap 

h  a  >» :  r  ;  r  r 
ps  eud :c . j 
u  s  i  np  a  r 
t  e  s  i  e  c  j 
haw  t her  r. 
p?^:c-  « 

t . .  r v  ■. 
c  or  *  r  c  1  , 
pa  -  r,.  m  r 
tf  th 


bi  c : cf : : 


oft'-j'  bacteria  were  isolated  fro*  the  phvlloplane  cf 

T' f  ‘‘  r  ^ ^ ^  strains  of  £  hertjcoJa  and  fluorescent 

ar-  Thtse  taoteria  were  screened  for  antagonistic  activity 
lmr.’-’ure  fruit  assav.  Antagonistic  isolates  were  then 

—  ^L:jit'  tc  control  bl  ossoc-bl  mht  and  shoot-blijht  of 

£  her t  j  coJ  s  isolates  EhWHL9  and  EhWHL^Oj  P  svri nr *e  isolate 
f  -  2  •  «  isolate  PsHLbd  effectixelv  controlled  f_rc 
Attcapts  to  reveal  the  wtchams*  of  bl  os  sot- bl  i  fht 
t  h.- ■  site  and/or  nutrient  coa^etitior.  between  the 
■  al  control  apent  aa1'  be  c:  priae  laportance, 

a  a. so  pi a\  a  role  Beth  the  £  heriiccla 

r*Ac  produce  b-oad  spertnuo  antibiotics  jr 
r-’  clear  whether  these  coapc-unds  are  involved  m 

control . 
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CE'f.' F  _ .  0*  F .  F ;  6 . 1  u  -  '  Is  FEa-  OFEkaPEI  Is 


De:»e's  1.,  Ff-e.e  *  aid  w.ae'tens  F, 

ReseE'C'  Static-  c'  Go'ser  E-ect  A..f-  5  3‘EE  S  • ■  * n  i  oe  -  Bf'o-jr 

The-  ce't'a'  prct'e:  u  che-  ca"  conrc'i  c'  fire  ttig't  not  only  consists  u. 
finding  gooc  che  -  ■■  os '  cor.pu.no:.  b.E  e's:  lr  finc'-g  f  ort'ir.a'  sfaleg.  for 
their  appl  i  cat  id".  i  r ;  o'Cha-o,  During  the  Test  i  yeart  we  e.aiuated  the  follo¬ 
wing  corpouocs  :  streptom .cine  sulfate  (IDE  g  a  i . /ha  :  ,  fijmtouine  In  different 
formulations  (3DE  g  a.I./hal  arc  S-DiOE  (300  c  e.i./he).  These  three  compounds 
ere  consioerec  tc  be  eouelly  act’ve. 

Different  periods  of  ns!  are  oescMbed  for  pee-  orchards  unde"  natural  Infec¬ 
tion  condition  :  primary  blcssor,  tecor.oar.  blossom,  snoot  growing  period, 
fruitlet  Oe.elopme-t.  Durmg  prime')  as  we'l  as  seconde'y  t’csson  pe'iods,  che- 
nc:’  p'ctect'O-  e'  the  blossoms  is  necessa'v  vhe-  c  1  ma  t  :  '■  c  g  ■  :a  1  nsF  Is  high 
For  the  prediction  of  the  first  fire  b'ignt  infections  du'ino  the  season  in  the 
orcha'd,  the  Po.e"  value  o'  IE  ceg'ee  days  above  if  3‘C  is  a  use'ul  treshcld 
value  Eater  in  the  season,  the  Billing  svste-  with  the  corrections  of  the  PD 
values  fro r  Schoute'  ce'  indicate  periods  with  big'  climatological  nsV.  Howe- 


ve',  chemical  cont-c1  me-n-e:  shp.ic  a'vr.s  be  com.t'-ne:  » ■  th  measu'es  tc  reduce 
bacteria1  inoculum  ir  a'C  e-cu'-d  the  orcht'c  S-'te-r  rrosoec‘ions  o'  Cra- 
tapg-s  spo  erC  other  host  plants  o'  fi'e  t’tg't  in  the  fruit  producing  reg-or-s 
by  the  Plant  Protection  Service  c'  the  H'mst'y  o'  Ac'icultu-e  appeer  tc  be  an 
impcmta-t  to:'  for  (eec'rc  the  batte-'a'  irpc.'j"  lo..  In  the  orche'C  ,  all 
Ir'ectio'S  s':.':  be  ta-e-  a.--  a.  son'  a:  pcs see  in  oroer  tc  evp-.c  a  wioe- 
s:rea:  ’nits'  a’  :  c'  tne  cssch  ir  the  cnn-c 


szr-~z  : r  -  r 


Ft: 


East 


E  .  PE  V  FT  3  Oh 
st.t.tt  of  F'crtic 
■it  ,  Kent  MEIS  6E1 


L  .  V  . 


7  ■  j  i  s  -d  g:  o_;  c  -  cp'-tro.  have  agree:  guidelines 
for  st-e  st ar i src : sat i  "  pr ::ei.re  for  evaluating  offl¬ 
ine  re  :  : -- a  ■  d  •:  ;  statfe:  :s  are:-  )  .  chemicals,  strepto- 


rycir.  i  I C  E  p :  -  ,  fire  st 

(I  c  Cu  '1  i  pE  -s  a  vater 
E.  bests,  C:--  t  e  r  e  -  ce  pe  : 


c ' 
t 


e . 


P-  : 
e  a 


treat--:  -  :  a  ; t '  c  :  n 
cc--:-  p :  :  -  t  *  :  f  refer-:  '  h 
be  twee-,  c.fltrent  cre.t  -  c 


'ill  pr  -  i  ,  Bcrdea.x  mixture 
ard  _E_.  atr  y  1  ov  era  control. 
Glide-  Delicious  apple, 

Eeaut,  1  .  3.  Inoculum,  concern- 

u  ’r  .  4  .  “imir.jr  material, 

ti'.rt'.i,  5 .  Spray  application, 
f  .  r  s  :  and  tne  inoculum,  within 
ta-.  nee  cr  absence  of  progressive 
cl.ster  i  r,  a  be  _t  2  wee>s  after 
it  ions.  It  is  hoped  that  having 
v.II  facilitate  corr.pr  i  sons 
nd. imns  and  geographical  areas. 


E  !  C _ E< E-  !  EKE 
K :  c  h  :  .  a  o  r  , 


Ke 


tester  . 


CONTnu..  or  F i  RE  BRIGHT  OF  FERRY  PLXR  Sarah 
David  C-Sigee  &  Harry  X  S.Epton.  Dept. of  Cell  & 
Eic.dc>.  Socpfcrd  Building.  Kancheeter  Univereity. 
K.  E-  5FT.  UK. 


Surface  washim.ee  from  leaves,  barm  end  f  lowers  of  orchard 
par r,  pears  were  Fleted,  end  etreine  of  Z .  herb : cc  1  a  . 
fluorescent  fs e _d cr.c r aae  and  yeasts  were  selected  tc  test  for 
e'tagc-jetic  activity  ageir.st  E  am -over a  .  Using  the  Immature 
pear  fruit  test  .  approximately  2b%  of  all  £  .  herti cc- 1  a  and 
f  ; -uo-es  :e  rt  pee.  domcnad  strains  so  far  tested  have  showr.  clear 
antagonism  w-.iie  nc  yeasts  have  been  positive.  Preliminary 
studies  in.: ,v.iif  simultaneous  pathogen/ ' antagonist ' 

incc_.eticr  cf  cut  leaves  or.  m: cropropageted  pear  f 1  arte  gave 
eiri.er  res_.te  to  the  pear  slice  test  in  the  case  of 
pseudo-face  but  nc  control  was  obtained  with  etreine  of 
E  -  e a 

Ir.itie.  l  .  e  .  _  experiments  tc  determine  the  SFiPhytic 
.crer  its  cf  a  - 1  a  g  ;  -  .  s  1 1  c  peeudomcneds  have  showr.  that  these 
persist  cr  f,cver  surfaces  for  the  duration  of  the  blossom, 
pence 


PRELIM. ‘.API  Ei  ALU  ATK'N  OF  CHEMICALS  EFFiC  AC  I  AGAINST  FIFE  E-1GK7 


PiC~-  SC'riCZFVSU:  BEPTDN?1  ' 

(Research  Institute  c'  port  oiog>  &r  i  Fk  *t  uitu'e 
Pomol&giezna  16.  SHernlewice  Poland) 

The  protective  sctlvltv  of  2"  chemical;  fcr  coMml  of  fire  t- ' - 1 “■  '• 
tt<  evaluated  during  1966-1966  t.  the  rethoC  using  pear  frultlets  c. 
Conference  Tne  experiments  sere  done  a:  L4*C. IOC'S  humidity  and  high 

Infection  pressure  The  obtained  results  Indicate  the  best  activity  of 
experimental  chemical  S-0206  (Sumitomo.  Japan)  at  concentration  of 
0.31a  This  preparation  almost  completely  protected  frultlets  against 
infection  and  development  of  disease  Agrl-mycln  1?  (Pfizer. USA) 
showed  also  satisfactory  efficacy  In  general,  copper  preparations 
(Miedzlan  60.  Poland  and  Champion  TP.  Agtrol,  USA)  were  quite 
effective,  especially  In  concentration  of  O.SV  However  they  caused 
some  phyrotoxlcity  effect  which  was  revealed  by  slight  rus6etlng  of 
the  frultlets  The  other  chemicals  (Albarep,  Bronopol  and  experlroen- 
tals)  were  uneffective 


CONTROL  OF  F1KJ  BLIGHT  ON  APPlE  BLOSSOMS  BY  ERWIS1A  HERBICOLA 
EH  25S  UNDER  FRENCH  CLIMATIC  CONDITIONS  Joe'  L  \  ANNESTE,  Janei  YD 
INR  A  Paihologi?  X'egftaic  Beaucouzd  49  000  A.ngr-?  Frunze 

The  stray  r  E  kcrbicolo  252  v.  as  shou-r  to  be  high",  effective  in  reducing  fire  blig1  ■ 
in  arpr.  orchard  ir  tr.c  Norm, tc.  .err  pan  o  uv.  Untied  States  To  determine  it.- 
efiecavene?;  ir.  redu.  >r. g  fire  blight  or  apple  blossom?  under  french  climatic  condition 
if.  sr^.r  of  E  ni  oic  :  be.rg  tested  :r  Da  Labaui  (France)  Ir.  vitro.  Eh  252 
prod j ce>  ar  anuNoti;  uhich  mh.b.t  f  ar  .iWr.u  air  seem;  to  be  involved  in  the 
cor, mo1  of  in  1  c.  >eas;  Tc  substantiae  th.s  hypo  the;  „  «  oenvat.vt  sr*  -  o'  £ 
cm.)  resistan:  to  the  anu.bioc-z  produced  by  Eh  252  u  a;  isolated  and  u  e  art 

c.'-  ;  the  ar.'tN  o'- Eh  2'2  tc  c-  •.•.  4pp  -  t.y.or  infecoor.:  ca.std  t..  uv.  v 

type  sc;  r.  or  £  anil i.e-j  a- d  it  anon  j'.i.  rts'stan;  denvame 


ANTIBIOTICS  FFODUCE2  BY  STRAINS  OF  ER U1SL4  HERB/COL ‘  THAT  ARE 
HIGHLY  EFFECT:.  E  )n  SUPPRESSING  FIFE  EL1GHT 

R 1 h, c - d  S  V.  o-dc.rsk  ’ ,  Slephcr  J  Cova!**.  Cathe  H  ZumofT,  Jon  C  Qardv**,  and 

S.c.t-  \  Bui* 

Dt pr-im:  -  F  -  '  It. -  c  College  Ithacu  NT  14450  Department;  of  Chemist-."' 
an  F  '  Ft-  -  C-'-.e.  hr.. cm.:.  ltnace  NY'  14453  USA 


e  ct-  .  ,£r  the'  are  high’?  effective  ir.  reducing  fire  blight  infection 

r  »:  ’  '  -  p.c..c  a-  .rim.o  v  virv  The  d.flerer.'  antibiotics  produced  he 

L' '  '  L-  -  at.  E:_5.  he  .  Ke-  studied  These  antibiotics  arc  not  inhibitory  tc.  £ 
cm.  ■.  e-v  f  Ec  ir  the  presence  of  ce-tc  :  amino  acids  different  sminc  acids  inhibit  the 
love  '.  o'  the  d  I -ere  ar.tih.otics  The  antibiotic  of  Eh?  16  has  been  purified  1:  ba;  t 
: l  '  v. c  : 1  of  IV  a nd  arr Kcn  i  tx.  a  linear  mpepiidc  composed  of  alanine  and 
o  -  n:>r -proieir,  an...-,  a:;-  lr,  immature  pc ir  ( ruit  ies ls  Eh3lt-  and  its  punfiec 

ir,;iHio;ic  both  protect c«d  pca~  nrve  efTectrvelv  frorr.  EaT3  than  from  F-a?73R3l£  a 
sporv.oneoj1  rrutan:  of  be  IT  3  the:  is  resistan;  to  the  Eh318  antibiotic  These  results 

indicate  tha’  the  Eh318  a n i •  r ■ .  u  pr:<jj ccd  and  is  efTective  ir.  plzmc 


LXFEF  IKZN7  ATI  OKS  WITH  "FIRLSTOF’  3M  IN  THE  CHEMICAL  CONTROL  OF 

f:  f.l  el: gh: 

Marie  - Smile  Er  ]  S3  IT'* ,  Rene  CHEVALIER*''*,  Roland  CHARTIEF*.  Jean- 
Pier  re  F ALLIS* 

*  I.S.F.A  -  Station  de  Pethologie  Vegetele 

Route  ce  Sa.r.t  Clement  -  beaocojzt  -  &9-OC  AN  GETS 
*"*  3M  -  Sane  -  Aser.ue  du  11  Noveabre  3918  -  45130  PITHIVIERS 

I>u(  tc  the  high  vsnatilitj  of  fire  blight  incidence,  it  is 
ver>  diffiZw.:  tc  assess  the  efficient}  of  a  c heir i cal  under  natural 
ccr  j :  t :  c-:..  cf  i::e:t:ons  Th.erefcre  we  used  artificial  inoculatiors 
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*Pa 1 azon ,  1 . 

Swede; 

‘  i .  a  r  1 1  o  r  p  ,  M . 

F  'oeke r  ,  G . 

Persson,  P . 

Swi tier  Ian' 

Bo  i  ay .  A. 

Gaze  lie;,  G . 

‘Grimm,  R. 
Joseph,  E. 

Ta i wan 

‘Linn,  C  .  F  . 

Turkey 

B  a  v  k  a  !  .  I . . 

Momo ; .  1 . 

‘Oktem,  Y.E. 

West  Germanv  (BRD) 

Da  1  chov, ,  J  . 

Ge i de  r ,  K . 

Gessne  r  ,  E  . 

Graf  ,  H. 

Knose  1  ,  D . 

Krebs  ,  E  . K  . 

Lehmann-Danz i nge r ,  H. 
Lux-We  1  1  enhof  ,  E  . 

Mappes,  D. 
Mass  f e 1 1 e  r .  D 
Meyer,  J. 
Michel  ,  H.G. 
Rudolph,  K. 
Schulz,  F . A . 
‘Zeller,  W. 

Yuqos 1 av i a 

Arsen i j ev i c  ,  M . 

Markovic,  S. 

Ognjanov,  V. 

‘Panic,  M. 
Raukovic,  M. 

R i stevsk i  ,  B . 

UNITED  STATES 


A  I dw i nek i c .  H . S . 
‘Bee  r ,  S . V . 

Bell,  R.L. 

Beutel  J.A. 

*Bi ggs ,  A .R . 
Bushong,  J.W. 
Civerolo,  E.L. 
Cummins,  J.N. 
‘Douglas,  S.M. 

Ego  I  f ,  D.R. 

*EI  I  is,  M .  A . 
‘Goodman ,  R.N. 
‘Hickey,  K.D. 
Humme  r ,  K  . 

Jan  i  cl-  ,  J  . 
‘Jones,  A.L. 

Josh  i  ,  U  .U . 

Kado ,  G . I  . 
Koenigshof,  P  . 
Lamb,  R.C. 

L i ndov  .  S . 
Lombard.  r . 

Luby.  J. 
McLaughlin,  R. 

Mi  e  Ike,  G. 
‘Miller,  R  .  V, . 
Morton  ,  H  .V . 

Nore  I  I i  ,  J . L . 
O'Connor,  P.A. 
Opgenorth,  D. 
‘Pecknold,  P.C. 
‘Preiser,  F . 


‘Pscheidt,  J.W. 
Packman,  R.L. 
*Ries,  S.M. 
‘Ritchie,  D . F . 
Roberson,  J. 

Rom,  R.C. 
Rosenberger,  D.A. 
Sands,  D.C. 
Schafer,  T.W. 
Schroth,  M.N. 
Seem,  R.C. 

Si ngh  ,  B .P . 
‘Slack,  D. 

*Sm i th  ,  T . J  . 
Spotts,  B.P. 
‘Steiner,  P . 

Suga  r ,  D  . 

Sum i da ,  T , 

Sutton,  T.B. 
Swanson,  B.T. 
‘Thomson,  S.V. 

T  rav is,  J.A. 

USDA  Library 
VanBusk irk,  P.D. 
‘Wade,  E.K. 
Willett,  M. 

Wodz i nsk i  ,  R  .  S  . 
‘Yoder,  K.S. 
‘Young,  D. 

Zehr,  E.  I  . 

*Zo I ler ,  B.G. 

Zwet ,  T .  van  der 


SUMMARY 


United 

Contact  Persons  for  F 

: i re  Blight  News  letter 

Stater 

Other 

Count  r i es 

Ar i zona 

Young.  D. 

Algeria 

Ank i  ,  N  . 

Arkansas 

Slack,  D. 

Argent i na 

Meyer,  F.C. 

California 

Zo  ller,  B .G . 

Aust  ra 1 i a 

Cartwright,  D.N. 

Connect i cut 

Douglas,  S.  M. 

Aust  r i a 

Keck,  M. 

Illinois 

Ries,  S.M. 

Belgium 

Deckers,  T. 

1 nd i ana 

Pecknold,  P. 

Bu Igar i a 

Penev,  R. 

Ma ry 1  and 

Steiner,  P . 

Chili 

Vidal ,  R. 

M i ch i gan 

Jones,  A.L. 

China  (P.R.) 

Zhang,  Z. 

M i ssou  r i 

Goodman,  R.N. 

Cyprus 

Dimova-Aziz,  M. 

New  Jersey 

Preiser.  F  . 

Czechos 1 ovak i a 

Kudela,  V. 

New  York 

Bee  r ,  S . V . 

Denmark 

Dinesen,  A. 

North  Caro  1 i na 

Ritchie,  D  .  F  . 

Egypt 

Abo-E  1  -Dahab  ,  M.l 

Oh  i  o 

Ellis,  M . A . 

Eng  1  and 

Garrett,  C.M.E . . 

Oregor 

Psche  i  d  t  ,  J  .  W  . 

France 

Pau 1 i n ,  J  .  P . 

Pennsy 1  van i a 

Hickey,  K.D. 

Ge rmany  ( East  ) 

K 1 e i nhempe 1 ,  H . 

South  Carol i ns 

Hiller,  R  .  V.  . 

Germany  (West) 

Zeller,  W . 

Utah 

Thomson,  S.V. 

Greece 

Psa 1 1 i das  ,  P ,G . 

Vi  rg i n  i  a 

Yode r .  K . S . 

Hunga  ry 

S i mon  .  E  . 

Wash i no  ton 

Smith.  T . J . 

1  re  1  and 

Walsh,  P. 

Wes t  Virginia- 

B  i  ggs  ,  A  .R . 

1 s  rae  1 

Shab i ,  E . 

W i scons i n 

Wade.  E.K. 

Italy 

Bazz  i  ,  C  . 

Japan 

Fu j i ta  ,  K  . 

Lebanon 

Saad,  A.T. 

Mex i co 

Fucikovsky,  L. 

Morocco 

Chou i ban i ,  M . 

Canada 

Nether  lands 

van  Tey 1 i ngen ,  M 

Alberta 

Evans  ,  1 .R . 

New  Zealand 

Hale,  C.N. 

British  Col umb i a 

Sholberg,  P. 

No  rway 

S 1 et  ten  ,  A . 

New  Brunswick 

Rousse  lie,  G . L . 

Po 1  and 

Sob i czewsk i ,  P . 

Nova  Scot i a 

Braun ,  P . J . 

Portuga 1 

Martins,  J .M .S . 

Ontario 

Bonn,  W.G. 

Roman i a 

Suta,  V. 

Saskatchewan 

Sawatzky,  R. 

Russ i a 

Voronkova,  L. 

South  Africa 

Hattingh,  M.J. 

Spa  i  n 

Pa lazon  ,  1  . 

Ta i wan 

Lin,  C.P. 

Sweden 

Kar  1  torp  ,  M  . 

Turkey 

Ok  tern  ,  Y  .  E . 

Sw i tze  r 1  and 

Grimm,  R . 

Yugos 1 av i a 

Panic,  M . 

SUMMARY 

Per?"  Interested  in  Fire  B  I  i  ah_t_ 


Number  of 

Interest  Category _  Contact 


Count  ry 

1 

o 

L 

3 

4 

Total 

Persons 

*  USA  -  United  States 

30 

34 

64 

21 

*  CND  -  Canada 

3 

13 

16 

6 

*  UK  -  Eng  land 

13 

5 

2 

20 

1 

*  BRD  -  West  Germany 

9 

6 

15 

1 

*  NL  -  Nethe  r  1 ands 

6 

3 

1 

10 

1 

*  BLG  -  Belgium 

7 

2 

9 

1 

*  FR  -  France 

4 

4 

1 

9 

1 

*  EGY  -  Egypt 

1 

3 

4 

1 

*  SWT  -  Sw i tze r 1  and 

1 

o 

O 

4 

1 

*  MEX  -  Mex i co 

r 

2 

4 

1 

*  GRC  -  Greece 

i 

3 

4 

1 

*  SWD  -  Sweden 

O 

o 

3 

1 

*  DK  -  Denmark 

3 

0 

1 

*  TUR  -  Turkey 

Cj 

i 

3 

1 

*  NZ  -  New  Zealand 

1 

i 

2 

1 

*  DDR  -  East  Germany 

1 

-j 

r\ 

L. 

1 

*  POL  -  Poland 

1 

-j 

2 

1 

*  NOR  -  Norway 

r 

2 

1 

*  CYP  -  Cyprus 

r. 

2 

1 

*  CZE  -  Czechoslovakia 

"j 

r\ 

L. 

1 

*  1 RL  -  1  re  1  and 

1 

1 

1 

*  1  SR  -  1 s  rae  1 

1 

1 

1 

*  LEB  -  Lebanon 

1 

1 

1 

ITA  -  Italy 

G 

6 

1 

YUG  -  Yugos 1 av i a 

6 

- 

6 

1 

SPN  -  Spa i n 

5 

5 

1 

AUS  -  Aus  t  ra 1 i a 

5 

5 

1 

JAP  -  Japan 

O 

3 

1 

ROM  -  Romania 

3 

3 

1 

HUN  -  Hungary 

2 

C\ 

L. 

1 

ARG  -  Argent i na 

2 

9 

L. 

1 

POR  -  Portugal 

2 

2 

1 

CHI  -China 

2 

o 

c 

1 

CHL  -  Chili 

2 

2 

1 

SA  -  South  Africa 

1 

1 

1 

MOR  -  Morocco 

1 

1 

1 

OST  -  Austria 

1 

1 

1 

RUS  -  Russia 

1 

1 

1 

TAW  -  Taiwan 

1 

1 

1 

BUL  -  Bulgaria 

1 

1 

1 

ALG  -  Algeria 

1 

1 

1 

IND  -  India 

2 

2 

TOTAL 

84 

95 

47 

4 

230 

66 

Countries  with  fire  blight. 


CUT  ******  CUT  ******  Clrr 


< 


* 

* 

4 

Fire  Blight  Hailing  List  Quest ionna Ire 

The  list  of  names  in  this  Newsletter  is  en  annual  attempt  to 
establish  e  complete  ana  upostea  mailing  list  of  ell  persons 
interested  in  fire  blight.  Please  make  corrections  and  additions 
where  necessary  and  send  me  any  new  names  not  listed.  A  new  list 
will  be  prepared  for  the  next  newsletter. 


My  name,  address  and  telephone  are  correct 
(if  not,  show  change  below) 


My  interest  in  fire  blight  is  coirect 
(if  not,  please  indicate  below) 


My  name  should  be  dropped  from  this  list 


+ 

4 

* 

* 

4 

4 

6 

U 


My /other  name  should  be  added  to  this  list 

■  I. 


KAMI 

ADDRESS 


ZJP 


4 

* 

TELEPHONE 

♦ 

* 

♦ 

Interest  in  fire  blight  research: 

1  2 

3  4  A 

(see  first  page  of  list  of  persons' 

£ 

D 

Interest  in  fire  blight  newsletter: 

YES 

NO  \ 

Please  circle 

r  one  of  each 

* 

1  will  serve  as  contact  person 

♦ 

for  newsletter  questionnaire: 

YES 

NO 

+ 

♦ 


£  Please  return  to  your  contact  person  or  directly  to: 

+  T.  van  der  2wet 

*  Appalachian  Fruit  Research  Station 

*  Route  2,  Box  45  . 

*  Kearneysvi lie,  Mest  Virginia  25430 

* 

* 


